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.. -J PREFACE ■ » 

The incr^sing c6ntribution of "mathematics the culture • 
of the modern^ world, as well fits (its -impprt^nce as 5 vital" ' 

. part of ^scientific and humanistic education, has *made> it* 
essential that the mathematics in our scriools be"both.-well • ' ' . 

.selected and' well taught- -at all levels., froji-the kinder- ' . , 

garden through the graduate schbol. \ , .t ^. 

^ With this in mind*, matljematical^ organizations in the • . 
United' States cyioj^ated in the formation *of thee $!chool 
Mathematics Study Group (SMSG) . The gener^L objective -of ' . ' . 

'.SMSG is i^he improvement of the teaching- of mathejnatics in*" ' - 
grades K-12 in the schools' of this qoujitry* The Jlational 
Science Foundation has provided^. substantial fund^ for the^ >. 
support -of this endea-j^or. ' ' ' ~ \ 

i .... ^ -'^ 

One of the prerequi^eites for t)[ie •imprQVement of the , ^' 

teaching .of mathematics in 'our scSools is ,an improved* , 
cxirricu^um — oi^e which. t^es account of the increasing Use * * 

of ^mathematj,d0, in "science and technology and 'in other streas^^ ^. ' * 

^of kHowledg^'^ad at the ^ same iiirfe one whi^h reflects » . -"^ 
recent advances mathematics its&lf i^. Among the projects , - * 
undertaken by BMBG has been that of enlisting '6 -group , of out- . ' 

standing mathem^ticidifi^, educators,, and math^atics di^achers ' *. - ^* 

:to prepare a series of5.;saxriple textbooks which would l,ll^sxrate 



such an improved ciii:y:iculum. ^ Thi^ is* one of the i>ublications 

in that series^' '\ - ' ^ 

* • - 

'^The development ^f/mathematjlcal ideas atfibng* young * ' 
- * ? /> ^ ^ 'X ' , ' 

" children must be grounded in* appi^oprJ.^t6 exper4enges *^th 

, * ' . ♦•^ • 

things fron) the physical world an(\'the imm^iate. environment » 

The^J^ext materials fo3?-^ades K-3^provide for young* children 
to' introduction to the* study of mathematics thaH^ reflects 
dlfearly this point of view,^ in which gnowth is from the 
^ concrete to tjie abstract^' from the sp^ecific to the -general • 
Ua^igX emphasis is 'given to the explo^atior^ and progressive, 
refinement -of ideas, associated with ^oth numb^p? and space • 
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These texts fpr grades K-3 were deyelot)ed f ollawi^g 

^the*co#ietion^f texts^for ^rs^es k-S, The dynamic nature ^ 

of SMSG permitte"dv serious recpnsyeratfon of seVferal crucial 

,iss\ies .and result?d'-in some modification of;»earlief points ' ♦ 
. r ' ' 

of Vriew* The tesfts for grades K-3 include. approaches to - 

*. « 
mathematics which appear to be promising as ^ell As ap:proaches 

whose Vfficacy ha^ been demonstrated/through# classroom use. * * 

It is nol inteVded that this -book* be regarded as *the 

o«ly definitive way of introducing gQOd mathematics to j, 

(Children at' this level. Instead, ±t should he thought 

0/ Qs a sample of ^he kind of improved, curriculum thali 

ve need and as "a so<u?<:e ©f suggestions for the authors * 

of commercial textbooks. It* is sincerely hopea that this 
i» < ** > ■ 

and other texts prepared by SMSG will lead the way toward ^ 
inspiring a more, meaningful teaching of Mathematics, the 
Queeij and Servant of the Sciences. . 



^, Based on the^ teaching experience of elementary teachers in all parts 
of the country ai^^ the estimates oX the^ authors of the revisions, it 'is 
•suggeste<k,that teaching time be approximately as follows:. 



BOOK. I <i- 



Chapter . • Time 

1 \ ^ * 2-3 weeks 

2 ' . ' 4^6 "Weeks. 

3 ^1 week 



h ^ 2-^ weeks 

5 ^-3 weeks 

6 ' ' . weeks 

7 " * . ' 6-8 weeks 

8 * 2-3 weeks 

9 * . ' 3-^ "weeks 
10 ♦ 3-U weeks 



, Teachers are' urged to try not to Exceed tllise -^pprol:'imate time 
allotments so that pupils will not miss the Important ideas contained 
in later chapters. 



7 



8 



TABLE OF 'CONTENTS 



Chapter' 



I. ^ • SETS -AND NUMBERS \ . . . . . . 

^ I- ^ 1, Sfet arid Member ' * . 

- -I- " 2. The Em^)ty^0t • 

I- 3. .Pairing atid Equivalence . 

I- h. Comparison of Sets^ . . . .! ^. . . 

V I- 5. Set vith One Member 

I- Reviev . , , ; . . . v . 

\' 7'« Counting Sets # . . . . 

I- 8; The^ Number Zero . r ^. . 

L-; 9*. l^umber Perception/ Without Coi/nting . 

I"- 10.' Numiiers^ and Equivalence . . . . , . \. . 

I- XI. Comparison of Numl>ers 

II. ^ NUMERfftS A,ND THE NUMBER LINE*. 

« II- 1. Arranging SQts in S\iccession •. . . . 

II- -3-. The. Numerals 0 Through 9 . . . .' 
• * II- 3. ' The Number Line . .' * 

III. SETS^OF TEN . . . ^ 

_j:il- 1.* "Sets of Ten ; . 

ITT- 2. Naming Multiples of .Ten 

. ' III- 3. Applicati^on:* Money ; 

IIJ- i*. PrTDblem Solving with Sets of Ten . . 

IV. INTROEUCTION TO ADDITION AND SUBTRACTION . . . 

Joining 

Joining* Sets and Counting 

Joining Sets and Adding Numbers . . . 

.Subsets *.'.'.». . . . 

Removing Sets, and the Remaining 3et . 
Removing Sets and Subtracting 

j^umbers ....... ^ 

Doing and Undoing"^ . . ! 

Problem. Solving " -« ' . . - . 

'recognizing G?GMETRip FIGURES . . ' . . . 

V- 1. ' Familiar Three^imensional Shapes . . 

V-^ 2. Simple 'Closed Curves 

V-^ 3. Polygons . 

V- ^. Classifying Regions. .- /. 

V^^ 5. Fitting Regit^ns ' . . 



P. 


1'. 


IV- 


2. 


IV-' 


3. 


IV- 


1», 


IV- 




IV- 




^ IV- 


7. 


IV- 


8. 



K # 



fchapter • ♦ \^ ^ • ^ 

VJ N PLACE' VALUE AND NUMERATION . 1^ . \ . ^. . ... 205, 

VI- 'l. Counting'By Tens and Ones 210_ 
VI«-> 2. Spoken Njames the Numbers" ' ^ 

. 21 Through- 99 • • • • ' , • 213 

* VI 3.« The Written Numerals 20* Through .99"- ' *2i5^ 

VI ^4. Eleven, Twelve' and the Teens 222 

VI- 5. Ch-der Rel&tions for' Numbers 

0 Through\99 • . . ^ 228 

VI- 6. The Hundred^ '(Optional) .... 1 ... ^ -235 
^VI-. 7.^ Hand Numerals ('Optiohal) , 239 

^ VX- 8. .Application:^ Money ^Vjj*'' ' 

VII. ADDlTlON^ AND SUBTRACTION . , . . . . • 257 ^ 

VIX- 1. Partitioijis and Addition^ : . ^261 

'VII- 2. Partitions and. Subtraction . . ^ 27ii_ 

VII- 3.* Addition. and Subtraction on the 

^ * , " .Number Line . , ^97 

VII- How ManyMore? < 309 

Vlt- 5. problem Solving and Equations . . .-^ 319^* 

VII- §. Addition and Subtraction: ' - ^ . * 

Numbers Greater Than T^n . 33^ 

VIII. VRRAYS AND MULTIHIiIGATION . .* . ' " 339, 

. VIII-1. Arrays . . J 3^1 

VIII- 2. Multiplicatiorj . . • — • • • . 352 , 

VIII- 3., Simple' Properties o€ MuLtiplication . '. '359 

, * *T ' • 

JX.' PARTITIONS AND RATIONAI, NUMBERS' i . %1 ' 

IX- I,. Partitioning Sets Into Equivalent 

Subsets .-■..'/ 370"^ 

IX- 2.. Partitioning -Into a Given Number of-"^ •* 

Equivalent ?^ets * . . . . , . 378 

IX- 3'. One-half ^ . , . . . ^ 383 

IX- ^4. Halves* and Two ^imes ^ . 390 

IX- 5. 0ne/-third . . 395 . 

IX- 6. Parts of Regions ' , . ^01 

X. Lll^ft MEASUREMENT A ...... . ' h07 ' 

X- 1. Line Segment, Straight/edge .^lO 

X- 2. Comparing I^ine Segpier^l^s ' - \ - 

X<- 3. Measurement of Line Segment? ^ ^29 

V X- h. Construction of a Rulei^ ^3^ 

X- 5. Tei;iing"Time w.. . ^38 



4 ; 



10 ^ 



''^^ ^Chapter I 
SETS* mi NUMBERS. 



Background 



Why sets? We know that most .0/ an elementary mathematics 
program is concerned with arithmetic, and that this ^begins 
with counting and addit^ion and subtraction. Whynot begin 
'w^h counting and^addition? Why stfirt with the idea, of sets? 
These are ^questions that ycfu -may^ ask before beginning, to teach 
this chapter, and.suqh question^ demand an answer. 

On^ answer to these question? is that a set is what you ' 
^ count J We count 6 cats, or 6 boys, or 6 ice cream 
cones. Yet the concept ^of the number^ 6 ''does not depend 
on cats, .o:r boys^ or ice cte^un cones. ^ The thing that i^ common 
-^^0 aj/l of the cioilections. ,of objects which we count is that they 
are ^ets . Tbe notion* of set wiJLl recur through6ut the entire 
♦ mathematical program and it is wise to introduce the term 
early a^^d to use if effectively in building' the- -not ion of 
number. We shall also see tha1^ the simplest despriptiQns of 
additions afid subtraction — ind^d the classical descriptions — * 
are in terms of manipulation of sets of physical objects. - 

The basic notion is that of a set of p^sical objects. * • 
^ Thus we consider the sert of all children in a room, a set * 
(or a bunch), of -grapes, or, a set of bool?^/ A set is completely 
specified when its members are specified, and the menibers of a 
set belpng tcf it . Thus John may belong to the ^et of pijpils 
in the classroom, and t)\e teacher is a member of the s6t of „ 
people in the room. Thfere need be no relation between the 
me;pbeqrs of a set. ^e may have a set coosisting of t^o 
oranges, an apple^ arid an mbrellar 

There is" one verjr special ^et. Suppose- a club is , * 

■ going "tJo have a program .and ^lie m§mbers are volunteering \ 

■ . t . ' * ' 

for the various committees; j'Thei^a .number of sets *are • 
automat icfiCCly creatjed: the set ot, volunteers for the 
refreshments committee, the, set of volunteei's for tiie 
decorations committee, and so on. . But what 'of the set ' . 
of volunteers for the clean-up committee? We, all know 



this- may often be the empty set . There are no members in 
this set^ The empty set has many.\ther descriptions. It • 
is th^ set of purple cows, or t1ie ,s^t of ^reen-haired boys, , * 
TJiere is gwt one empty set. Later, we will say that 0 'ih^ 
the n\im^er of members of the eijt^ty set. * 

Another curious* sort of ^et is a set which has just 
one member. We need to -Consider sets of this kind because 
we are ^oing to use the number on^ If Al^sxfiuider,^ ISil'thazar * 
and Cons tdn tine are tlife members' of a set ^and Const an tine 
fiftid Alexander leave in a huff, the set which remains- hag 
just one member. We will eventually relate this situation 
to the number sentence;- 3 - 2 = 1# « 

The hext task is to prepare for the concept of number . 
TO' understand how we do this let us consider a related 
problem. How do we cpnvey the notion of red? Suppose a 
child is beginning to learn about color, and we want to ' ^ 
^:iplain the color red.' We' would surely poi^t to, or touch, 
all of the red o*bjects around, trying to lead him to 
conceive of the color red a:s_ the property* which is shared 
by all of these* objects. 

^Whsrt is our conception of the ^number It is surely the 

property which i's sh'are/i by all of the sets having '7 • . ' 

members^. But this raises. a difficulty. Can We talk' about , 

*aJ.l of the sets hiaving.*a certain number of members *with<^t 
• • • ^ . * y 

having the notlor) of <number? EreA simpler: can we decide 

when ^wo sets have the sairfe number 'of' member's without 
""knowing how tcr count theqi? Cfin you 'di-s cover -whether there 
^ are the s^e number of boyB and gitlsjln^ rqom without 

counttrDg? Can you find out whether th6re are the same ^ y 

* we might go even**ftirther and define the number as 
the *collectipn of all sets having 7 members.' "Using th§ 
' ideas' which are explained in th6>next two paragraphs -we^ can 
state this definition without ustog the^ notions' 6f ^ • 

"7 members", and- §ay: .7 is the Wllectron of all -sets ^ 
equivalent to: ^ ^ ^ ^ i 



number of cup,s an^d saucers on a shej.f without 'counting?. The 
sol\|ition to our problem^ is cl*ea^r« ye can pair each/boy with 
a^gpirl, *and we can pair .each cup vi^x a 'saucer. In *f ac^;, 
there is ai way of deciding - whether or not two seta. have the 
sanfe number- t>f- meqfl^rs without knowing anything about* number. 
.This process is our nextvcohcern, ♦ • , ' ^ 

» ; Suppose we ai^e given two sets which we wish to compare*. 
.We may pair each member of the first set with a member o^ 
the second^ set as long as possible. If ve run oyt. of members, 
of the first set but not of the sec^d ve know- that there are 
fewer meihbers in the first set than ^ the ' second ; if both sets 
are* exhausted at tha-*«me time we say the first hag /as many 
members as the second, and th^t the second has as many \ 
members as the first, or ^hat the sets are fequivalent and 
if the second set is used up first we say th,ere are more 
ra^bfers in thg first set than in the- second. We can describe 
these possibilities -in a slightljr dif f ^rent vfeiy. We try to 
set up'^a one »tb« one correspondence ^eji^een the sets If. 
,we succeed,, the sets are equivalent. 

For example, if we want to compare- the, set of ^oys 
the .'clajfes room with the set of girls, we can, form couples as 
long as possible. If we run out of boys fi^st, th^el are 
fewer boys than girls; if ve*run ctit of girls, first, th^re 
are more boys than ^""irls; -li everybody has a partner,; then*^ 
there are^^as msuiy boys as girls^ Q^id the, set of bay:s is - 
equivalent to the .set of girls. Notice that -counting' is * 
not necessary. " . * 



' * Equivalent is not synonymous with, ecjual. Two sets . 
are equal if arid only if they have the sanie members; i*fe.,' 
the sets '*A and are equal if and only, if every memt>er • 
of .A is a member of B and every member of ' B is a! 
meinber of -A. For example: th§ set consisting of the 
President, Vice-President, arid the Secretary of State 
eq;uivalent to the set xion^isting o^ ti^e British Prime 
Minister, the Chancellor of Exchequer, and Minister pf/. 
Wari^but these sets are Qertainly not' e^ual. *^ ' vi-i- V 



• The^e majiipulitions -with sets ata'\irvtfended,vto establish 
the concept of number, Oiildr.en frequently come to the first 
gr^de able to "count" to a hundred or more', but they may have 
'df ailed \torf5)leteXy to connect tUe, words for^ the numbers with, \, 
sets of* the appropriate size. Our concept of niunber is 
just thii:. The nug^ber of merpbers of a set, or just the • 
. number of a s&t, is that prot)er€y common to all sets ec[tiiv- 
*'Wlent to it. To us,, foyr is the property common to all sets 
equivalent^to * " * ' ' ' 





6mto ^ 




\ie see from the pictures above that the set of ^cats is ^; 
equiy.alerit to'^t^ set of micQ--it is easy to.'set up a one- 
to-one correspondence between these sets. However, ^hese 
two sets ar^ not equal. A set of cat$ is a very^ ^SK&rent 
,thlng from-a^et of mice. The number of cass is equal 
(not equivalent) to the ntimber of mice. 

The notion of equivalence thus underlies our concept 
of number. We will see tha^ the notions of "more than" 
and *tiess than'!> lead us in a natural way to the idea Of , 
.^inequality of number.; * 
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' . After the vocabulary and the fiecessary notions of set , 

' ^ ^^panipulatS^on have' "been established we hegiai the p^*ocess^^of 

assigning spoken names to the numbers*!' (We sometimes call 
^ M ? ' ' : > * ^ f 

^ these oral numerals • J 'T^is proceeds, rDugBily as follows: 

' I t'^fe first learn by sh^e-r memcOT (^om§ rote; drill, §t last!) , 

;\| 4ie ' spoken word^ for; I, 2;^ iO. J We theri,use this 

. frequence of words--which at first is ^eet^Ly 4" sequence o^ 

nonsense syllables^ -by* torching successively the members 

p. ♦ 

; a set, sayifig the words In succession until every 

^ J < \ \ ^ it- V y. S 

f I ^ember of the set h^sfbeen ;tduche'd^e2taetly once. * Bief last 

woi*d spoken names the number, of the set. Later we .replace* 

touchiQg by pointing or just looking ,,^;an(i we think of-thew * 

names -rather than sayin|f them. This, entire .procedure "4^ 

called counting/ .iSnd is con^def^ly easier to learn than 

to Explain*, The mathematical foundation is simple* For 

example/ 8 is t'ae number of members in the $et^ (1, 2, 

3, 5, 5, 7, 8}. 

We develop skill in cpj^nting by counting many sets, 

anjd w^ hope that, at this stage^ the "childre/i will learn • 

to count-'set%- of at most ten ^bj^^tfe vith relatively Se\r 

" > > » I ^ ' , 

errors'. For^the smaller numbers, 0, 1, ^''2,* 3,- , i^, ^*'and 

5, we hoDe for/a stronger fHentification. With enough 

practice children can perceive , without countijig^ the nximber 

.of members in a set having no more than five itfembers. We ' 

try' to build this perceptive ability by many examples of ^ 

such sets arranged in different sorts of patterns. 

There are two important facts which children should 

discover i^ connection with counting, , First, the order in 

-whiqh~a* set is counted- is ImmategilLl. I Another child counting 

' . ' % ^ ' .* ' * ' 

the same set but starting with a. '.different member 'and 

proceeding in a^different ordei* ^ill get the aame number. 

Second, if two sets are equivaledt^ counting will yield the 

same result, - This last fact sho^s -us that the name we 

assign by counting a se-^fcreally depends only on the ntanber 

of Vci% set. 



We may notice (but -not necessarily point out to the 
^children) that, 'fes^entiaily, we nev^r count beyond ten. 
'Because of oui* very clev^i: .system of nimieratijDn we can 
{name the niiil^r of 'Members of ^any set by repeatedly 
^- counting Si^t| of ten. • . ^ 
. " . • ' 

The ordering nof sets shows us how to orcier number.* 
<We say that ^5 is greatei- than 3, and'tha/ 3 is- less 
than 5 because, if the meinb,ers of a set^of 3 are 
paired off ' with the members of a set of 5, /there wlirl-*- 
he members' of the 'latter set left over. Ro^Wjce that if 
> one set has more members than another, thenHhe number 
"of the first set is greater than the^nvmibef of! the 
Second set; if the fir$t se't has fewer members, then the 
number of the first set is less than that of the second; 
and if sets are equivalent then they ha^e the same number 
'The words "more than," *4*ewer than," and "e<^uivalent" 
refei; to se'fe. Th^v corresponding words' for number are 
"greater than," "less than, "and "equals i" 
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I-l.* Set ish^ member ^ * - , 

* , ^ . ' ' ' - , S . 

Objective i To' J.nti'pduce the ideas of set and- member of 
set arid the Use of these therms' to describe 

. , things observe around us. 

' ^ ^ ' \ ^ . ' 

Vocabulary ; Set, raenAjer. : v ' * 

BackgroUnd^Hote ; ' - 

A' set is ju3t a buno3;i thflags^ The things ar^ called 
members -of the set and we say that they belong to the set. 
■^f there is a pencil, a book 'andjpapers oh a^eacher*s \ 
desk, then a pencil is ,a member of -the set ^pf objects on ' \» 
the teacher* s desk, but a' chair is not a .member of this set. 
Th^ me^be^s of a set may have nathing to do with each ottter. 
Thus, ve may have a set whose members are an apple, ah 
orange, *Vnd an umbrella. , ^ . ^ ^ ' » ' 

* Materials^: A yariety of siaail objects: books, blocks, 

pencils, crayons, sheets of paper, paint 
^ — brushes, scissors, game boxes, beads, pegs, 
balls, clothes pins, ceramic tilfes, bottle. 
} caps. ' . • 

? 2. A variety of flaniiel board objects: animals, 

fruit, stars, trees, story-book characters ^ , , 
st4ck figxires," etc.^ ^Exclude geometric sha]pe^ 

' 1 at this time. ) ^ - . ^ 

3» Magazine pictures of collections: failiily, 

automobiles, telephones, clothing, food, . 

^ ■ toys, planes, trains and any other appropriate 

' - " • ; .5 illustration. 

Suggested Procedure ; . , 

' ^ \ ^ ^ ' ^ , ^ 

Use the terms "set" and "member" informally but systematically 

"^^-th the children before any formal class -work pn sets.» 



^r -'^xampl^ : 



This is our set of books. , - , ' " 

Is this your set of se^ sl^ells? Is this shell a member 
of your s^t? • 
Is John a member of the set of children playing ball? 



Children are familiar with sets of dishes, silverware., 'blocks 
tinker, toys, etc. Use these examples when first deveiopiftg,- 
meaning of the term set. ' ^he foilowing may be helpful a^ . 
^a guide ♦ • * . r 

Which Chi Idreri helped to* get the table ready for 
'dinner last night? * . 

VJhat dp you put bn the table? (Plates/ glasses, 
silverware, etc.) 

"I 

We usually have to be careful with the set o|* 

dishes b^^^cause dishes can break. What do you 

-have, in your set of dishes at home, Angie? . ^ ' 

(]^lates^, cups, saucers, etc,-) 

',. - ' * 

Angie 's set of disnes is a collection of several 

objects-- — plates,^ pups, etc.* 

While Angie lists -the objects, you may have flannel 
board' raaate rials ready *and place them on the flannel board 
as each is/iffentiohed. This activity should keep the clafes*s 
attention ^and provide reinforcement. Show the children * 

" a collection iand ask for descri^tlolis of otheY collections. 
The replies may include collections of stamps, coins, sea 

'i^fiell$, butterflies. Refe;: to each of these as a set as 
well as "a collect f on. Ask the children to look around 'the 
room 4nd .descri]5e sets of objects they see. -Jltlfirst 
the childre'n may hesitate because of the new vocabulary. 
JKelp them by describing sets and having them guess^ what 
they are. Note the game "I*m Thinking of a Set'^ under 
"Further Activities" of >this lesson. ..Some' of the following 
sets may be described: chairs, tables, books, paint 
brushes, crayons, science-table displays, game boxes. 

\Thesj^ descriptions of sets sTiould be explicit. 

\. ■ ' - 
\^ We have many bopks in our room. How can we 

talk about these Jbooks? (A set 

or collection of books in our room)*. 

' * * - 

Let's look at this set ^ of books in the rocM. 

^at 4° yon ^ee? (Set of reading books, 

library books, etc. ) 



There is |Little difficulty in introducing the term 
"ine;iiber"| Hhe children are members, of the class; they 
belong tp It. Some children iiay belong to community 
recreatljon groups. Soldiers tare members of ' the Arrays 
Bach ch: Id is a member of hii family. The . family a 
collection ^of pe^ople; each pprson in the family is, a - 
member bf his family. 

The ideas of set and member Ishbuld be used through- 
out .th^e dfay in classroom activities. The vocabula^ry can 
be usei 'as ^opportunities amse. i 



Furthe* 



Ar 



> of 



Activities : 



activity: Have children draw pictures of sets and 



or illy nam:^ their members.^. Suggestions: child's own 
fa lily, story-book family, toys, tjhings that grow in 
i]^^ ; yard . ! , 

2. Oral reading of a story^ dealing* with a family or set 



some sort, ^ - , 
§iss project off .creating a science- table display 



3- A 

^ witfi collections bf. rocks^, sea shells-j leaves, and 

butterflies 



Game|: (iSiis is time-consuming.) The teacher says, 
"I' ml thinking of a set of - - - ?" If the answe): is 
CQrract, t)ie phild becomes the leader and thinks of - ^ 
a setl If he is ibcorrect, further, description ds > 
given \ until the set^is identified. 

Captions posted around the rSom: 
'Here/ ia a set of' things that grow. 
This isla set- of shells. * * • 
' Here is \a set of rocks . 

Ohis is i picture of the mem'bers of Sue's family. , 

\ ^ " 

/6. The daily\ calendar can be used ih^ conjunction with the' 

vocabulary in-(;roduced. (The set of days in the week, 

the set of Mays ve go to school) .-j^^ 
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.7* Four- or five bhildren are d'ssjigned a show-"box or cigar 

* box a3 "hcmisVork" . -They are to bring a set, which Qjan 

' ' b^ uspd tor' the clas^w^rk' the following day. Some 

" ^ / . ' t • " ' 

f ^ discussion be needed concerning size, quantity, etc.^ 

tf '*of ^items wiiich could be brought for this purpose. This ' 

* 1 ' h ' ' ' ' ^ ' ' ' 

* ^ activity i-^ helpful in providing, a variety of materials 

u'sedfand serves in a small way to 'familiarize parents 
with the "cljj.ld' s work* ' 

*5!he f a3L3|)wlng jlesson is suggested in cohjunctio'n with 
"the family" preserit^d in most childrenis readers. Use 

illustrations and make references to this family to clarify 

the discus si off. 

Ve. read a story atout, a f^jnily today.* The family . 

' <»• "is a. collection of people. Is that a set? * (Yes.) 

' • Who were the members of this family? (Use. flannel' 
bqard material or pictures to ^ggest mother, father, 
etc.) Each 'one in the family is an important^,~membei' 
of ^t. Just as each person in the family is a member 
of tHat set, so is each tl:Ang in any set callecL a 
* member (e.g., children are members of our class.) 
Let's think of some of the sets we found i^ our* ^ 
room and name their members. (Review the sets, * 
previously discussed and decide what their members ' 
are. First describe the setj then hame i*ts members.,)/ 

Point out that some things are not members of somersets, 
For instancy f The oooks are not memDers of the set or paint 
brushes; Johnny is not a member of ^the set of girls. » 
C3iildren enjoy answering ^uch questions as: "Is the f'lag 

i . ' < 

a member of » the set of books?" 

Bt»sure to emphasize that the members of a set need . 
not be the same kiii4 of objects. You might use a flannel^ 



board illustration of the foll^j/Jlng §ort. 

1 v» 
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Be GXCte that the classroom. activities inciudjes considerable 
manipulation' by the children of sets of ob^jects. Worksheets 
may^be used (you might ask the children to draw ^ ring" around^ 
^»the ^s'^t of ^tars, or tlie set of trees^ on a worksheet) but 
physical manipulation of objects is essential/ Key relation-' 
^. ships that children need- to understand are extremely diffi- 
. cult to convey in pi?^ures becau^ys, the pictU3:*<^6 d*o not permit 
\ movement of the objects' shovii. Furthermore,, the actions of 
v;^ .the children^ QontribVite to learning. - ' . 



IT If * 
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_ — — ^. . ^ . . 

Objective ;- io develop th^ idea Qf^^Wi^^t with no members? 
Vocabulary: Dnptj^ set; ' :' • 



. Background ijote: ' - . . ' ' i* ** • - / ^ 

#Zero fs the number tf members of the^ empty set, »j * 

Materials: 1, Siuall objects; disks, ^aper dips, key^- ^ 
or like material . • <i'\ 

2: *F6ur containers (covere^ boxes^ 'lD*ags) -in 
^ which. to place cdllections o^ materiiisf 

Suggested Procedure: * / 44. ' 

■ • . 

I A concept of the' set with no members can be d,eveloped-. \ ■ 

through an activity such the*follc?wing: ► * ' 

^Place collections of materials in three of tte four^oxes. 

Begin" the desson' by obserAng the four boxes and saying that? 

vtf^^e looking for a special set in one of the boxes. 'Have - . 

one child a£ a 'time selegt the box .that he thinks is fhe ^ , 

one that* they are-^trying to' identify^ A^k himttp ppel^the". 
1 * X ^ t *' ' <■ ^ ' 

box and describe t^e set' of objects in .the^box arid also t9 » 

name the members of the set* (Sets may -consist of members • 

which are very dissimilar, they miy be dissimilaV only in. ^ . 

color, e.g., red, yellow, and blue pencils, or^he m^mbS^s ^ 

may be similar.) .The' "special' box will have' a set vhi'feh , *. 

has no members. Aftej^ all lol^es ar^ open, observe the sets 

*in the four boxes. * * - ' • ' 

y " What box contained a set with no members? " 
' - (Indicate the box. ) ' ^ - - * 

_ When there are no members in a set, ij; i^^ 

^ ' 5 ^ called the empty set.| : , ■ v v ' %^ 

Ttien ask the children to describe other sets in the room , 
wh£ch hefv^ no members, for example , ' the set of ' grandfathers * 
the set of watermelons, the se* of tjgers. You .may wish *to 
use children's pockets instead of boxe's or bags, 'to repeat * 
%he kind of activity and again observe the set with '"no members*; 



Pairiifig and equivalence * 
• , * • • 

Objectives ; "To introduce 7<jf(e idea of pairing members, of 
^ ' ' sets *a^ th^ idea of equivalence of sets* 

Vocabulary ; Pair, equivalent, as many as. 

Background Note: » ,* • * 

^ • ' ' 

Two se^ts aFe* equivalent if we can pair each member of the 

fiffs-t set vn.th just ond^member o^i the second set in such a , 

that^every member of the second set> is u§ed. The not i op 

of equivalent setg is fundamental in building number concept, 

and the most important fact about counting is that if* two 

sets have the sgjne number of members- 'then they are equiv- 

alent," 

Materials : 9" x 12" ^paper, crayons, name cards, 
materials for the 'flannel boaz^d, small' 
objects f^or individuaj. use. ^ . i 

Suggested Procedure : ^ - v 

The following lesson concerns; pairing the members* q£ a set 
bf children with the members *of a set- of' name cards. You 
may pref gV^to use a set of boy& and a set of girls, or a 
set of cups and a set of saucers, or a set of children and 
a set of chairs, or some pther one of the many pairing ^ 
situations which occur in the classroom. ^ , 

Have name cards for orrly, those children present so that 
sets of cards and children are , equivalent • * - ♦ 

I had a set; of name cards for the children 
in our. class*- I 'have removed^ the se^ of * 
~; — cards of' the* children who are absent. Mhat ' 
cards do I* have now? (The set of name 



•cards of the children here.) 



AsK -the children to suggest ways that the cards might be 
passed out. ^ ^ ' , ^ 0 

As I hpld \xf^ your card, please -come; get 
the- card 'hnd >put it on your ciesk,. ' 



We say that each member* of the set 5>f cards |l 
» is pairedr with a memj^eir of the s^t of, diildren, 

* Is -each name card paired vitJi a child? {Jes.) 
^ . Is 'each child paired with a n^e' card? (Yes.) 

J 

When members pf . one set ar« paired vith members 
o'f another set and there are no members left ^ 
over, ve say ^that there are just as nfajoy members 
• ' in th^ first* set as there are in the second set. 
^ We- call these equivalent ^ets. < 

At the top of the flannel board put a set of objects. This, 
set, might consist .Of two bananas^ tvo apples, jan orange and 

a lemon; also, another set of geometric shap^s^^ consisting 

ft 

of /two circles, two triangles and tvo squares, ^Havje the two 
sets described. * v ^ 

- Let's seevif. ye have equivalent, sets of fruit 
'and geometric shapes. What can ve do to 'find* 
out? (Pair tbfe firuit vith the shapes,) 

'Alice, will you please stari the pj^iring 'using 
• one member of each set? Caiopse any geomet;ric 
shape and any kind of fniit. that you would 

like. . ^ 

\' 

\ Continue this process until the sets are paired/ Stress 
"Jhe fac^t that here it makes no difference which' member of one 
set you'chpQse to pair with a memBeT of thfe o^Jier .set. 

• * . Are the sets equivalent? (Jes.) 

On Che flannel boai'd, place a set of five i^ees and dire&tly" 
below a set^of seven cijreles 'so that the first five .members 
^ of. each set afe bbvlously paired. Have the sets described. 

Is thefset of trees equivalent to the set 
'•^ ^ , .of circles? (_No«) 



What can you *do to make the.xset of^t^ees 
Equivalent to the ^et of circles? (Supply 
more trees to pair with the circles, r or remove 
some of the circles.) . - ^ 



Eac6' child yil^Hied^^ix or seven iet objects on his 
desk. You vilC iteed an equal ntunbgr 6f objects 
for thp flanrJeX boari, s , . < 

Let's sea if you can pair the members of a * 
set* on yousr^desjc with the members of a set 
I put on th^ flannel board, 

Then you should place one object (rabbit) on the flannei*board, 

.Ask th<fe children 'tq^pvft; 'their equivalent sets in.'the middle 

* ^ . t • . 

of their desks *s6 that, you can quickly see them. 

I will put another object with ray set. Now I 
hiave a new set. Is your set equiijalent to my 
, new set? What will you n^ed to do to your set? 

RemoVe the ob^cts and start again with a«et of two rabbit s.^ 
This time, remove a member of your set and continue as before.^ 
'Use no bote than two or tUree menftiers in your set so that the 
child can, see it .without counting. 

Distribute 9" X 12" papers that have been folded into thirds. 
Have each child make a picture of^a sef'on^.the left third of 
his papjer and fold that third so that^-his work does not show. 
^TSie ^aper is then passed to another child who makes a set on 
the right third without looking at the other set.' 

The illustratr6ns can^ then be bollected and used for group 
work in finding sets which* are equivalent. If desirable, 
they could .be marked. ' . V* * 




/V 
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This notation is used to denote a yariation in either the activity 
used .or the idea being developed. 
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t>upil's .book , pages ^Ij' 2, 3: Pair, members of the sets 
by drawing? lines . Deoide whether or not the sets ar# 
equivalent; ^ ^ * 

\ ' ' pupil's jbook /^ pa^e ^ 4: Show^^a set-gf things on. the right 



j'^* * irl^ch i^-|ctuivfilenf to the^s^t on jthe leftt. Children, 



may* use' 3C*s fof jnembersi of the, set • 

Fdr the r; Activities: " . , ' . 

I/, ^ . /\ ^ny. classroom situations offer examples of pairing:' the 
i ^ H ^iB^^iring i|f chai^skahd ch^l^2|en,fthe pairing of^ok&>and 
children in the^ reading circle, the pairing o^ children 
for singing games and foi* relays. . > ' 



NOTES 
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I-^*. ' - Comparison of sets * 



Objective: To introduce the idea that a set may h^ve more 
• or fewer members than another :,'et. 

Vocabillary ; More than, fewer than^ not as many as. 

Background Note; , 

This lesson continues the work o;i- pairing members of sets^ 

If sets are not equivalent, we find that one set has 

more member^ than another, and that the latter has not 

as many members as, or feVer members than , the former. 

This d.s preparation for the concept of inequality of 

numbers. shall later say that a number is greater 

than ancstiiher if a set corresponding to the former has 

more members -than a set corresponding to the latter. 

We shall say that a number is less than another if a 

set corresponding to the former* has fewer members than 

# ' , 

a set corresponding to the latter. We use the terms 

" greater than" and "less than" for nuitbers, and the 

terms "mpj^ than" an^i "fewer than".^or sets^, These 

distinctions need not be emphasized with the pupils,, 

but you should be reasonably consistent in your use " * 

of these words in this way. 

Materials : Buttons, clothes pins, or other small^ objects, 
pictures of four story-book characters ^ 
(Goldilocks and- the Three Bears). 

Suggested Procedure; 

~ ^ — . • ' 

you may want to introduce the concept of "more than";,first, 
waiting a day or two before considering "fewer than". 

Give each^^child a handful of buttons and clothes PAG^^ 
|iave <these already placed in the individual boxes ot^*f^-' 
envelopes. Include a greater numb"fer of buttons. Have 'the 
cbildren describe the sets and, ask that the members of the 
sets -be paired on their desks, ^ Offer no help except when 
the 'pairing idea is misunderstood*. . % j *=r 
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Were you able to pair all the members of your 
\^ set of, buttons with all the membejs of your 
' 'set of clothes pins? (No, there were sc^ne 
buttons left over.)' Yes, we say jbhat yduf 
J . ^ set of buttons has more members -than your 

* set of clothes pins. * Your ^et of '.^clothes 
pins does not have as many memberjs as your 
set of buttons. Which 'set has more njembers, 

' your set of buttons or your set of clothes 
pins? p^Vlliich set does not have as man^»mem- 
•bers as the other set? We say the^re are 
few^r buttons. Let-»s look around our jroom. 
Can you see a set that 'has more members than . 

• another set? Fewer members than anot;her set? 

Pupil ^ s n^ook , pages 5, 6:' In each box on the right/'show 
a picture of a set that ..has more members tft^the set the 
box on the left. 

Pupil's book, pagds 7, 8: In'eacH box on the right, show 
'a picture of .a^t with fewer members than^^the set in the ' 
box on ^ the left. • . "** 

Further Activities : . ' . i 

Ask three children to stand by the flannel board. Ask ^another 
child to. give a story character picture to each of the" three 
children. (There should be four pict'ureg.) ' , 

Is there a child for 'each character in the ^ 
^ ' * * * 

story?' (No.) ' t 

Are there more children than there are story 
characters? (No J 

Are there as many cMlUren as there are. story 
characters? (Na) ^ '■^ ' ' 

Are there fewer children than story charact^B? 
(Yes.),;' 

!■ ^ 
Ask th^ thre^ children to put* the pictures back on the flannel 

board and have another child give the pictures to the three 

children. Encourage this child to pair the pictures and 

,the children in a different order. 

^ 32 , ' 



— Do we now have as many children as story book r' 
' . characters? (No») ^ ^"^^ 



Are there fewer ^children than story characters? 
(Yes.) 

^ How many more story characters than children 
do have? .(On§») * 



'2. Choose some set of objects in the room and ask the children 

I to look around for sets that are equivalent, for sets that have 

/ more*members, and for sets that have fewer members* 

\^ ' 

^ 3« Ask each child to fold a piece of ^ap6r, and to draw a 

set on one half of ^the paper. Then ask each to pass his a 

> paper to another pupil. That pupil is asked to draw a 

^, set with more (or fewer) members. 



i 
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' **, . . - • / 

. 21^ * , •• • , - • • . . . 

' Show a setwith more members. • 




X X' X X 



. X:X X X 

.X X X X' 



. X XX 
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" Show a set with more- members. 
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1-5. jSet with one member 

Objective: To introcHice the idea of a set with lone member. 

^ ^ ' ^ 

Vocabulary : (No new words.) 

'Nfciterials: Small objects, chalkboard illustrations, 

materials ^to be 'used on the flannel board. 

g^ggested Procedure ^ 

The concept of a one-member s4t can^be easily introduxied. i? 
it 'has not been consii^ered' dn previous discussions. 'Rie . . 
following activity may be helpful. 

Today, let »s 'have all the girls wearing red 
stand. (The teacher should now be^ seated 
on a chair.) Now, will ihe set of beys 
starid? s^t It girle atand? ' set of teachers 
stand? (Reactions at this point will appear 
from the class.) Let's all be seated. 

Yes, I am the ' only'^ember of the set of 
teachers in this room (assuming that there 
' ^ is not more than one teacher). Your sets 

have^ many members but my. set has J«st one 
member. Can you"" think of any other sets » 
in our rocm with just one member? f (The 
set of pianos, the set of teadher'.s desks,. ^ 
etc.) Sets can have many member? such as * 
the set of'^tAe children in our schoolj or 
they can have just a Tew members or just 
one member or no members qt ^1. Is the " , 
\set elephants in our room^a set wtth 
one meijiber? (No I There aren't any ^ 
* ^ elephants in here. It's the empt^ set!) 

The f oll\5wing activities may be\is€rd for^ further development of 
the objective. Ji ■ , 



1-6. iievlew . ' , ' * V 

Objectives: To review the qgncepts of pairing, e^quivjuLent, 
^ more ^han and fewer than • 

Vocabulary: (No new words.)* 

hfeiterials : Pencils, scissors, or small objects ♦ 
Suggested Procedure : 

Ydur children do not need this lesson if they understand - 
clearly thkt they can alwaya-de cWe whether one set is 
equivalent *to another, and whether o^e set has more or 
fei^er members than\another, by. pairing members. If the - 
children compare sets-^by counting accept their ans^j^s * 
but' continue until they are sure thUt the Comparisons can 
be made without counting. 

. On a de^k by the door, place *as many pencils as there' are 
boys in the class and as maiiy^scilsprs' as there are§ipl& 
ih the class. As the children enter ^t he room, ask each boy 
to take a pencil and put it on his desk and each. girl to 

"take ^scissors and put them on her desk, ^ 

.We discovered tlje other day when we paired ^ 
our set of name cards w£tth* tha ^et^ of child-* 
r"^ iri our ro6m that we had just as many 
members in one set as^ we had in the other y 
set. Do- you remember what w*e Said about 
these sets? '(Yes: equivalent*) We also ■ 
discovered that two sets^^lfen'^^JLways ^ 
equivalent. We ^now that a set may have 
more members than another set or fewer 



membiers than that set, Iiet's check today 
to see if our set of boys is equivalent' 
to the setz-^S^girls. If the twp.^ts" 
are not equivalency then we can say that 
the set of boys has more or fewer members 
than t;he set of girls. 



^ 6 
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H^ve^ the children pair the members of the two sets , (pencils 
and scissors) by asking » a boy and a girl to go to ^the teacher' 
desk together and place their materials side by side. 
'Con^nue until all childr^h have* gone to the desk. In case 
there are more Vbys pr more girls,, of cour.se, » they will not 
be able Jo go in pairg. , ^ 

We have" said that ^ets .ai'e equivalent when 
there are just as many members in one set 
as there are in the other. Do we have 
.equivalent sets of boys arid girls? 

e 

Is the set of pencils^ equivalent to the 
'♦^ set of boys? " , 

Is the set of scissors equivalent to the ^ 
, ' set;-Qi girls? ^ ' 

:^ ^ Ts the set of pencils equivalent to the^^ 

set of, scissors? 

If the answer is "No," continue, with these questions. . 

Can we 3ay that the set of pencils- has more 
%» , members* than the set of scissors? 

"Which set has more members? 

How can you tell? 

» CEin we' say-^that one set has fewer members 

than the* other set? ^ ^. 

Which set has f&wer' members? 

How "can you ^ell? * ^ 

t «« 

Pupil's book, page 9^ Show.^a set on the right equivalent 
to 'the, set on the l;^ft. * ^ 

' Pupil's book, page 10 ; Mark the set vith more members. 

Pupil's book,pgige 11 : 14ark the set with more members. 

Give each' child a large handfu^.' of beans and a handful of* 
toothpi<dcs <|^r peas, pebbles, or acorns) and ask them^to 
com(pare the -sets . ^ * ^ > . 



' '1-7. Counting s4ts * 



Objective : To 



help children learn to count sets of as 
marly as ten members. > 



^ Background Note ; • 

This lesson begins the process oi* naming the numbers. .The 
counting process developed in this lesson enables us to find 

' ' the name for the number of members of ahy set Qf at most 
ten members. Care should be tAaen that this is more than 
a rote process^ It is necessary to take particular pains 
in this and the following lessons to bring out the undLe re- 
lying concepts. Q5ie number of meml^ers of a.^'set is the 
property common to all sets equivalent to it. Thus 3 is- 

^ the property common to all s'ets equivailent to 






and "three" is the name of this property. Counting is 

essentially a way of remembering the name of the number of 

members of a set. ,Ttie important facts about number, that 

equivalent sets have the ^ame number of members and that 

sets having the same number of members are* equivalent,* 

i'Wst be continually emphasfzed. ^ 

' , ' { r 

For nSany classes this lesson is entirely unnecessary. ^M"''^' 

any case,* this -is the approprla,te time to check xihildren^s 

ability to count sets of at least five, and preferably ten, 

objects and to help 'those children who need furtherr practice. 

The lesson below is glVen in abbreviated fona because many 

. ^ • 1^ 

, classes will need little or no practice of this kind. 
'Vocabulary: (No new term) 

r^-^ - ' ^ 

Materials; Sets of small objects* 



Suggested Procedure : ' • 

An important step in'^ .developing ^aMlity to count* is to 
know, In order, the spoken names of the numbers fron , 
one to ten. There Sfre many ways^of aiding the memorization 

-process. Such nursery rhymes and songs as "One little, two 
little, three 3^i44*fl.e Indians," "On^, two, three, four, • ^ 
five^ I caught a hare alive" ar\dj"One, two, buckle my shoe" 
are very useful. At any rate,* 'the child must learn to say' 
the words in sequence. For many children,' the rhymes are 
pirimarily nonsense rhymes at the early stage; even after 
attaini^ig perfection in /aying the^ words a child may have 

, little conception of the meaning of, say^ eighth 

In "beginning to count' sets of* objects a child must touch 
each member ofu'a ^et in ^sequence, saying in sequence the 
names of the numbers. (The child is actually pairing the 
members ^cf th^ set with members' of a set of numbe:rs. ) 
' The na^e spoken when the last member of a. set d.s touched 
designates the nuiwber pf members in the set. I^ter comes 
the "point and say" stage, next- t^e stage of pointmg^and 
thinking ^and finally, the "look and think" stage. 

During counting practice the child should be led to realize 
that the arrangement of the set being ^counted does not 
matter. --^Riat is, if he counts the set, then rearranges ^it 
"and cotfnts in •another way, the same number is obtained. 
The relationship belween number and equivalence ' should ,be 
constantly emphasised: ^ It two sets are equivalent then 
'they have' the same number of memib^rs, and if two sets have 
the same number of members then they are equivalent.* Th&s, 
if a group of boys is cpunted and the same fpumber of girls 
is counted, we are sure that we can form couples Vi.th no 
one* left ov^n. ^ ' > 

s • ' ■ ^ 

This entire, development is accomplished by a great deal, of 

" ' . ' ) -» 

practice which should not be confined to thfe period set 
aside' for the mathematics lesson. ^ Cl:iildren s^pu3j^.fl^;^Unt 
sets of chairS', sets of children,^ sets of toys,, setB "of 
desks, and so on as part of . their everyday ' classroom ^ 
act;iyities. j-n / ' ^'^^ " * ' 



1-8. number zero ^ ' 

Objective ; To understand that zero , is the number, of mem^ 

of the empty set^\ r 

: • ' YT"*^^ ^ • * , " 

Vo cal^ulaiy : Zeron - ' ) 

Materials : A-Sist of five object's; .e.g. , pencil, crayons ♦ 
eraser. , i 

Suggested Procedure : 

Prace the set of objeets on a demonstration table. Have 
children g;rouped around '^S-^here all 6an see.* Question ^ 
children concerning the ntunber of the set (five). Ask 
a child to come xip and take an object to his chair. Repeat, 
each time asking for the numbef of the-'^^t that remains. 

When the .last o'^ject'is removed, ask about the set remaining 
. on the table . 

\ i (,' * 

-'Vhat ^et do we have now on the t^ble? (T^e 

empty set. ) ' * "* 

Do you know a number t^hat tells hoir many 

things thei^e are in the enipty set? (Zero.) * 

Zero ^ is the number that tells us how m^ny 

things there are in the empty set. ^ ' 

Continue with Illustrative questions, e.g.: 

What is the number^of giraffes in our 

room today? (Zero.) 

\' . ■ • ' _ 

What is* the number of boys- in this room 

^ / whp have green hair? (^ero.) 

• Count a s©t of ^objects and put them in a grocery bag. 
Remove one ob je.ct at a time and ask a child to liell the 

» number of objects^ still in the bag. Cpntinue* until there 
are nb objects in the bag* Reinforce the idea fhett • > 
zero is a number. '* . / 
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1-9. Kumbey perception , without counting 

" N 

Objective: To help children perceive, without counti^ig, 

• the number of objects in^^et of no more than 
five nrembers. 

Vocabulary: (No'new words*) v 

— ' .» . ' % 

Materials ; Perception cards, in various patterns, 

sets zero through five; flannel board materials . 

Suggested Procedure : , ' • \ 

^ y ' ' \' ' ■ 

Use perception card§ (witnout numerals) of sets of from. zero 
through five members. Perception cards* should have different 
arrangements of the members o^ tlie sets: 




• 



••• 



• 



Give each child five objects. Show a card and have the 
- child put c% his desk a set equivalent to that displayed, 
on the card* * 

Put a set of objects on the flax^nel bpard. .Have (Children 
show equivale|it sets at their" desks. 

Display a perception card, very quickly; then conceal it 
and have children show equivalent sets at their desks. 

Display a card^ cover it, and have a child give orally 



^ the number of the set that was shown. 
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Further A^t^^vities" : 

^Riere arexinany ppportunities *to point out equivalent sets 
in the classroom and, to encourage children to perceive the 
number of the set without counting. For instance, if there' 
are two sides of an easel, two children can paint.. If there 
arf fout balls for the recess period^ oiir children may take 
out balls. If there are three fish* in a fish. bowl, pui?^ 
three books about fish jon the table beside them-andi ^jacoiarage 
children to see three," rather than "one, two, threey-'^V 

NOTES 

* •« 




I-IO, -Numbers and equivalence 



Objective : To use simple story problems to* emphasiz^ the 
^^^f^t that equivalent sets have the same number 



of members, an^ that sets having the same 
•number of members are equivalent. 



Vocabulary ; . (No new words,) 

Materials ; Set of j^mall objects foy the children. 
Suggested Procedure: • 

The problems given are samples. There will be no difficulty 
in devising other similar problems. Small objects and 
dramatization can be used' to involve all of the children* 
The problems are to be read or told to the children* 



Ttiexe were 6 cups on the table, And there 
was a saucer under e^cb o^p. How many saucers 
were on the table? (Six.j^ , ' 



N 



2. Fivf children were going to draw 'pictures and 
, each child wanted a pencil. How many pehcils 

^'id the* children f^ed? _(Five.) . 

3. "Siere' were seven "childrjen at a p6irty. Each 
^chM^fr-had Phat," Snd there wa^a i^ealher. on. 

'at.' How many feathers were there?^ 

K. . Three.\l;i5*lf girls' had-a*^e^^rj;y; • The' sft '■' 
Of girls was equivalent to^^thei'ietoOf dollsj,'-^ ! 
How many dolls were there?, (ajbr^e"!) */ ^ ' 

'5. Ohcfe there were four dogs. Eacn^d^i^Fa 6at^. 
each cat had a rat,^ and each « rat * ha^^- mbuse. 
How many mice were there? .(Four,) mkd^^^^ set ' 
of mice equivalent to; the' set o£^a^? ^ (Yes,/^ 

John had three guinea pigs,,; se^en marbles ,^ ^and / 
two tops.^David had as many Mce aS^ohi$'ha# /- 
marbles. How many -mice did David have? (Severi:). 



7. ^ On the table are a set of bottles and an 

* equivalent set of straws. There are .8 

** 

bottles, HowWny straws are there? 

(Eight.)- Is there a straw for each bottle? (Yes.) , 0^ 



8. Six toy soldiers are onjthe table, ^Six 
' toy guns are on the flpor, is the set of * 

guns Equivalent ^to^the ^se^of soldiers? 
(Tes.) J.--''^'"' 

aV'^'^Tfow many balloops are in a set of balloons 
\rtiich is equivalent to a set^of 7 
chdC^dren? ( Seven,) 

Hiw many bows are in a set of bows if there 

'z only one bow for each girl and there are^^ 5*^'. 

girls? (Five.) Is the set of bo^s equivalent * 
^j. • .J ^ ' ^ 

^ ' 7 to the set of girls?- (Yes.)' ' ' 

Six boys are playing with bpat^. Hie set^ 

Of^boats has ten members. Is ttte set of 

^oats equivalent to the set of boyf? (No.) 

12. Sue ha^ \ . bracelets, oiiree girls came 
to play with Sue. Is the set of bracelets ■ - 
equivalent to the set of ^^irls? (Yes.) 

13. Each child has at' leatst one crayon, -and some ^ . ' / ^ 
' .* children ^iave two crayons. Is the set 




* ^ of crayons equiv^ent to the s^t of 
' children? (No.) 



1^4-. Jimts class has 'this set of animals: a turtle, 
X ^ guinea pi^, a hamsteV and a rabbit. The class 
has'' 5 c^ges. Is the"" set of cage^ equivalent 
to the set of aniilials?^ (No.) > ' 



'a, 



Furttj^r Activities ; 

Ask the children tc 
numbers and equivalence, .and dramatize these. 



^^^^^ , ^ ^ . 

' ' Ask the children to ♦make up their own sto:fy problems about" 
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' Coinparison of numbers ^ ^ 

Objectiire :. To introduce the conciepts of greater than, 
* ' less than , • 

Vocabulary: Greater than, less than* . ' ^ 

Background Note: ' ' ' ' t 

To compare two numbers,^ say 6 and 3> we choose a set of 
6 members and a' set of '3 niembers and by pairing find tAiat 
the Mrst set 'has more members than the second. We , therefore 
say ,that 6" ^is greater than 3 and that 3 is less than , 
6, We use the terms *^'more than" and "fewer than" in 
connection wit^i ^ets, and '"greater than" and "les's than".-- 
in .connect j^jpn \d.th numbers. You sKUild not over- 
emphasize linguistic precision'wjth the children, but — 
should be precise in your own use of these words. " 

Materials: Sets of shall objects for the children, - ' 

Suggested ;Prdcedure :. 

Have the children build sets with 2 and 3 members. Ask 

t\ie children to put the fets at the front of theiir desks. 
<^ » ' ' 

t- * > 

Which set has more .members? (The set of 

3 ,me!nbers*) Why do we say^the set of 3 * 

' >members has , more members?' ' (if we pair 
*'-'''* - ' " 

members of this set with' those of the * 

\ 

set of 2, we have a member left over. ) 

Since pi set of 3 things has more members 

than a set %f ^ 2 thitigs, we say that the . 

number 3 is greater than the jjumber 2. 
.Ke^^t, notice that the set of 2 has fewer, members than the 
set of 3. / ^ ' ' 

Why dofwe say the set of 2 members has § 
, fewer members? (if w?^pair me^abers of 
this set vith those of a set of\~3 thing^,^' 
^we run out of members^before we Imve ^. 



finished pairing.*) • When a set_has fe^r ^ 

52. . . r /■ ^ 



4. -\ ^ 

members than another^ we say the number 
.for thst set is less than the other 
number. Is 2 le^ss than- 3? (Yes.) ' 

pepeat with several other examples. 

Ask the children to close their eyes. Then ask them to 
think of numbers greater than 2. Do not limit them- to 
the number '9 but insist that each child explain why his 
number is greater, (it is the number of a sel; with 
^ore members than 2.) 

' Ask for a number leas tjjan 9, and why it is less. 
\R^eat with oiher numbers. ' 

• Have the cl^ildren use small objects to dramatize the 

• solving of word problems. (These are supposed^, to be 
both vocabulary drill and mathematics.) For example: 

1. Johnny has 3 marbles and Jim haS 5 
jnarbles. Which boy has the greater^ 
number of marbles? ( Jim*) If we p^irecl 
John's marbles with Jim^s marbles, which 
bo:^ would have some mSTrbles left over? ^ 
(Jim*) ^ 

2. Sue has four dolls. Sharon l^as fewer 
.» dolls than SUe. . How many dolls does 

. . Sharon have? (Three, or two, or one^ 

or. zero») c" • . 

3-.*" Meoc*has h jaarbless^and Frank, has* 6) 
marbles. Jim has fewer marbles than 
* Frank, bu'tj*^fjim has a greater number 
of marbles than Max. How many marbles 
does Am have? (Five^ 

^ ' h» Matilda has on^ bracelet^ The nWber^ 

of bracelets Jane has is less than the 
number of bracelets Miatilda has. How 
many bracelets does ^axie -have? (Zero*) 



5 . Joe has 3 tO£Sj Bill has fewer tops 
, . than Joe, The set of Billys t«ps is 
equivalent to the set of John^s' tops. 
,How many tops does John haVe? (Two, 



J' 



or one, or zero. ) 



■ J 



' ' t 
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Chapter II 
^-NUMERALS AND- THE flUMBER LINE 

Background • ^ * ^ ^ ^ ^ 

^ , This chapter lifeus several objectives. First, we wish 
to teach children to recognize and to write the nwerals: 
0/ 1^ 2, 3/ k, 5, 6, 7, * 8, 9/ Each of these 
symbols must be connected with the correct ,spoken word 
and with those sets having *the correct* number of members. 
It is worths noticing that children in the^Jlrst and second 
grades" have tcf establish the association of four different 
sorts* of ob jects'^'wlth eauh^ ^number. 'SGr example, they 
must- learn to connect the nugxber ^o '^tlf^Sete heaving 
eight membeij^, with the symbol "8", , with Jhe wrij;^^ 
word "eight", and j^rith the spoken word "ate". At t^e 
same time children are learning other names for 8, such 
as ' U If, 9 - 1^ ' and "SO 0I1* Each of these asspciations 
must fee established by many different experiences. \^ 

Second, we wish to reinforce the, connection between 
comparison of sets and comparison of^nionbers. We recall ,4 
that one set^has fewer 'members than another if, when the 
members of the^fir.'st set are paired with the members ' 
of the second, there are members of the lat'fter left over. 
This relationship,*between sets leads to a(_' relationship 
between numbers. We say that 5 is greater than 3^ 
and that 3 is less than 5 'because if the member^ of* 
a set of 3 are paired with the members of a set of 
*5, there wilH:)e members of the latter "set lett ov^r.^ 
Eecall^that if one s|^t has more members th^ another, 
then the number of members of the firi»t i^et is |preat?rj^ 
%han the number pt members of the second set; if the ^irst 
yfet has fevrer members',^ then^ the number of members of the 
>firSt set' is less than that of the second; and if se-bs ai^'^- 
-eguivalent then they have the same number of ^mberSf 
Tile; wordls **more th^", '^'fewer/tjian", ^d "equivalent" ^ 



refer to sets. Ttie words '"greater than", "less than"> and 

"equal" refer to numbers. * • ' 

» « 
Lastly, this chapter begins the development bf the 

concept of -the number line. At .this'^stage'* we 'are tiying 

to help chi^iren think of the numerals 0/ 1/ 2, , 3> ^ ^ ' 

5^ 6^ .7, 8^ and 9 as equally spaced labels on ^ ^-^^ . 

a line. We put arjrows on the ^ends of the line we draw to** 

help children. tmderstand lAiat^a line extends indefinitely 

'in both directipns, but ^he picture we want to givengw 

' is the following: i " * 

r • . . . y 



0 i . 2 • 3 h 5 ^ , 7 8 9 



Be sure tkat. tlisy understand xfi^t the numerals are associated 
with the* nximber of 'steps from 0. !Ehe "starting point" ;A 0/ 
and each mimber is- the numb*er of "steps from the starting' 
point". ■ ' ■ 

Later, pictures such as these will be used: ^ 

««• — * • # • •-f • > 

. -3—2 ^1,0.1 2 3 * 



6 J; _3 . ^2^ 1 0 1 2 3 it 5 6 > 7 
'2 2 2 2 ""2. "2-v'2 2 2* 2;*;*2 2' 2, 




^Without going into details, these pictures .indicate that 

the number line vill be usfed to motivate tne introduction 

of negative- numbers, to motivate the. introduction .of 

' » * * I 

rational niimbers, to Emphasize that one, number may have 

m^ixy names, to illustrate the notion of addi"bio;a and its " 

properties^ ai^d to give an intei^r^tation of multiplication 

Ve use th^ number line, iri'ihis chapter {)rimarily to • 

' 3reinf orce understanding of the nlitural ordering of t^e . 

nmbers, but th^ere are many other pedagogical uses^foj: 

• the concept, ^ere ai^e also profound mathematic^/ 

reasons for the early introduction of the nixmbef line. 

We kre*'' associating an algebraic objedt (a'ntonber) with • 

'^*a*ge6aetric o^jecl; (a point'), and this foreshadow* 

the close connection bet^en algebra and geometry which 

was. discovered by Descartes, and ^called analyt^j,c . gecanetry * 

IMPOR?AlfP NOTE: This chapter does not require 
that "the children be able to/C7r5te numerals. 
' ♦ but ;they will be required to write nmerals in 
Chapter ill. You shCtd4 teach the "writing of 
the numerals^ in the writing periods bait not 
until .ch'ildren h^ve the understandings and 
abilities developed b^*the end of Section 11-2. 



II-l. Arranging sets in s\iccession . . , ' 

Objective : To put sets with O^'throTlgh 10 ^.members 
in order so that each non-empty set has - 
one more member, than the set which precedes it. 

Vecab\4>'ary ; (Review) ord^r, more than, fewer than. 

f Materials : Materials to be used on flannel board, includ-, 
Ing numerals and pairing symbols or pieces of 
string (or similar materials for the bulletin 
board or the magnetic board); sets of objects 
^ for childreu; pennies (real or play money). 



Suggestejglv Procedure : ^ 

Place five sets of objects ranging fr«m,one to five members . 
^ - . onr the flannel board in some such arrangment as sets of 
^ ' ' ' * three, one, two, five, and four members. JJse a left tjO' ^ 



right arrangement. 



A •■. o O' • O- O* 

'O ' ^ 



" A 



Ask which* set has fewest members. Agree that, the set 

• * .* 



with one member can be at, the left. 



Next-.poJnt to the set with three members. 

Do^s this set (the set 'with three members.) have 
more members thau^the set with one member? (Yejs,), 
Let^ place It at the right of the set with *one 
nfember. 

' i Is the5:e a set which has more members than this 
set (indicating the set with one member) and^ 
fewer members than this set (indicating the 
set with three members)? 

Ask where the set with two members belongs. Bring «.out 
by ^pairing that it has dne more member than the set 
with on^i^'member, 'and one fewer member than the set ^ 
with three mem^e^s. Place th^ set with two members 
between that^vith one member and that with y^Tee 
^memibeps* ' . , s 

Ciimplete the arrangei^'nt as shown, using the techniques 
suggested above. You may want to look for the 'set wi^ the 
most members next, and thea,fit in the r^Aaining sets. 
Use a flannel pairing symbol or a pied(^x<^ yarn to sho^ 
the pairing beti^en members of the set with one m^bfer and 

: the set with tyo m^nibers. Cover the set with one member and. 
tfee pairing s^fc^, and ask about the set of two and the 

*^set of ^hree. Procfeid in/the same way until the display^ , 
is ccmiplete, > ^ 

' 'o A., o. ■ o ■ 

' A' 



o o 
o o 



o - 



Ask if there is any set with fever members than the set 
with one member. Try to bring out that the empty set 
belongs on'the left-hand side. (No picture, of coxirseO 

Pupil ^s book J page 12: Mifesiiig'sets are-to-'be dravn. 

Further Activities : . 

,. Give each child fifteen ^nnies (real or play money )v 
Ask him to make a set of one, axid then make, to the - ' 
right of this* set, a set of three. Ask if there is a 
set missing between the set of one and the set of three^ 
Continue .working until each child ha^ arranged sets of 
pennies as follows: 




Ask the children 'if .they* know a coin that is worth five 
cents. Bring out that five cents 'is woarth just as much 
as oife nickel;' * . ' * V 

• CAUTION; 'ilf not.say that five cents equals one nickel, 
use "equal" ^only^in sense of logj^al Identity . 



» 

. Draw the missing sets,. 
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Now extend the ordering^of sets to include those with' 6, . • 
7; 8, 9 and'* 10 members'. Usis' a procedvire similar 
^ to the one you 'followed for sets with, not more than^ 
5 members. 

. Pupil's booKj p§ige 13: In each row there is a set missing 

Draw a set tjiat fits.. 

" • As a further activity, scatter a set of bbjepts with 6, 

8, ^9, or* 10 members on a small rug 6t towel. Ask , 

- a child to pick up a subset which he can nam^ iinraediately ^ 

and be$in his counting from that m^er. Each child should 

be encouraged j:o pick up the subset he identifies first 
' ^ * * f' 

rather tl^an to look for a pairticylar subset,. Some children 

might pick up the first set and then recoghizp* the remainder • _ 

set without counting and then add the two ntifnbers. Some 

children vlll ^so deteimine how many members*' in a^ ^e-^^^ 

by recognizi\^ three subsets and,'adding the>e thre>:S^bers. 

• The teacher can m^ke 'cards that show sets' of 6, 7/ 8, 

* 

^ 9- 'and 10 in a variety of arrangements.* Each set should 
have a minimum of six arrangements so that ({hildren do not \ ^ 
just learn a particulai^ pattern. SetvS- should be constructed 
on the'' same color of card, i>ceferably with the objects 
drawn jalike to prevent association of a given set with a 
given object shape or card color. 

... ' V ' » 
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r Draw a set that fits. 
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Display the cards in thfi^same way that the fl^a^e^t'board 
objects were s'hown in the earlier le,sson^' At times wi^^n* 
this work is being done ask a child to **think out loud'f 
while he is finding out how' many. Children may be" 
encc?\iraged to use these cards in an activity^ period on , 
their own time and develop some of their own games that 
will hetlp them learn •to recognize these sets. 



x2 
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The ■Rumerals 0 through 9 • ^ 

* > 

Objective : I'd associate the written numerals 0 through 
^ ^ 9 with their ^corresponding nmbers^ and to 
order these numerals. 

c 

" .Vocal::^ulary : ITuineral • 
Background Note : 

This s^^oiThas been divided into three parts: the ni^erals 

0 through ^5, the numerals 6 through . 9, and the vords 

for nUMlers'from z^o through ten. You may wish * 

to introduce the complete set of numerals^ 0 xhrVigh' 

9^ at one time raxher than in .two parts. Feel f to 

make this_mgdif ication \i appropriate for'your class. - 

Materials : Peg board, flannel board, nmeral cards 

(O 9)^ blocks/ books^ counters^ brushes. 
• ' / 

Suggested Procedure; : ^ ^ ' , , 

Part I- The numerals 0 through p 
. ^ ► - - 

Tell tl:;e children that many kinds of marks can be used^to 

tell how many. Make a set of marks (/////) ' and tell • 

"aTchild- to bring a set of books with that many members to 

.the 'front of the room. Ask ano't^^er^ild to bring a set 

of blocks whose number of members is the same as this set 

of marks (o°o°o). ^k another child to bring 'ix ^ ^ ^ ^ 

counters. A^k another child to get A A A*A A 

brushes. Identify the number in each set as it is brought 

to yau. fe.) 

Ask each child to place on ^s desk a set of objects 

vrhich has as many members as the one displayed. 

Introduce a numeral card for 5 . Explain that the 

figure is called a numeral^ that it is a spe(^ial*m^k for ' ' 

the nmber-five^ and that it is *read "five". 

Show a word card with Betty (or the story character from 
your reading series) on it. ' ^ 



■ Is 'this word rea^ly*Betty? Does the ^ord have 

curly yellow hair and a" smliing.face? (No.) 

It is 'just jetty's name . _ . 

A numeral is the name of a number. This ' _\ 

« (pointing at the numeral c?ard) is a name f or _ ^ _ 

five. "E!ive'V(written on the chalkboarij) is' 

another' name for five. 
Save ordered sets fro'm 1 to 5 on the p§g board. >ave^ 
some space- at the left. Have children locate a set of h 
spools on the board. Have the numeral placed below the set 
of' continue with the ii^roduction of .other sets and ^ ' 
the numeral cards 1 to 5.\ Ask where the numeral for ^ 
the empty set belongs. Placelit to the left^of the numeral 
1 ,on the peg,boai^. The flannel board and yik^board. ian 
be.used to v%iry the procedure. Order, the se^ from left 
to* right. Us'e peg board or spool board .displays to relate 
sets and •numerals. 

PupiPs book, page lA: Wthe children to draw a, line from 

each set to the. numeral that names, 
* . •' the , number, 'Of tjie set. 

Pupil's bcofe, page 15: Ask the ,children%o draw a line from 

the numeral 5 . to each set of 5- 
Pupil's book ^ page ^ l6: AsK the children to ring the numeral ^ 

that names the number of the, set. 
Pupil's -book, page 17: Ask the children^to rihg the correct 

r * numeral. ^ \ 

pSpilts book , pages l8 and 19: Ask' the children to mark the 

numerals for munbers greater 
• ^ t^han that named in the left- 

, ' hand box. 

Pt^pil's book', pages 20 and 21 ^• As for ^l8 and 19, but 

- \ "less than",.. 

Pupil^ book, .page 22:* As ,and 19- ' ' ' . 

Pupil's, book, page 23: As for*20 and 21. 
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Which numbers are greater? 



3 

t 


2 \5 

^ ./^ / 


^^^^^^^ 






■ 0 ) 




1 : 








5 


■':.4<.-0 1 




0 

« 


^^J^ 

V 




2 

• 6 


.0 > 

< 







62 



^hlch nulnbers are greater? 
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Which numbers are less? 
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f ■ : . Which numbers are less? ; 
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Which numbers are greater? 
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Which numbers are less? 
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Part I'l - The nianerals 6 through ' 9 - .^^^ 

If you did not intojoduce the* numer^s for 6, 7, 8 an& 
9 at the beginning of-Hhe lesion you * should .now repeat the 
same sort of procedu3re you used there. In either case, you 
should keep a display on the chalkboard, flannel boardj^or 
biilletin board of the following sort. 



1 2 3 5 

A □ Q % 

-■- □ a.f - ^ 
o ^ ^ 



0' K- o a; 

D K o A 
0 E 



O A 

0 E O A ... 

. & 0 O A 
■ • D - O A • ; 

•.: • ... . - ' .o A . 

For*'tHis^..lesson ^t Is essential for children to be able to . . 
- '\ QOunt bn from a given nuuiber -so that when a set is recognized 

tl^e -ciiild-iran 'count ;th^jd^itional *meinber.s of the set without 
A st^^utrting ^^in. at one.,,"^^ . 

pi&^r&ute '7 to* 10 objects, to each 'child. Hav^. child 

'the .^et on his desk 6o that m^^ers of the set , 
-y' " "are not touchiixg^i Witl^oi^t'*moving any of the'object^^ ask., 
• childrei^ to .f taaje -3*- members »of.* the set then count the rest 
. of th^..6e-tw ''Frame 3^ h, or 2 members of the^c^ on the 
' ; ' dfe^kr Increase, or d^c2;ease -the manber of objects with which 
• a ,chi}:<i'.i^*' Working *and.repeat/the work. Continue the work 
"by -aSKihg. a- child tO-*lk^ame th^ ^dumber of members which he • 
•"^csfi-name without, counting jThen ask the child to push 
tho$^;^ jects^' aside- ^d'coimt. the rest of the sfet. Some 
c^^dren 'Jna;^,<p\jsl^^ t^e first 'se-E'and recogn^e the 

^ , ■ayiiiber. of members' stiir»*6A the desk and in effect, add 



the rfumbe^rs. 



..ERiC/r.: 



Pupil ts book, pages 2i| ani Ask the child to^riii^ a subset ^ 

. ' ^'^ withia each set whose number 

' I he can recognize without 

' counting. Then^ he identifies', 
the number of the get and writes 
the numeral for that number in 
' the . space provided; (You can 

< ^ expect a child to recognize no ' 

• . more than ^ objects without 

^ counting.) 
Pupil/s book, page 26: Instruct the children tq connect each 

set with the appropriate niimera^. 

Pupil ^s boo^ , pages 27; 28, 29, 30; 31i . 

^ ' . ^ Have the children" ring 

. ^ correct numeral. 

. Pupil book; page 32- In each box of two numerals, ring th^ 

one which names lihe greater number. 
- Pupil ^s'^S^ok , page 33: In each box of two numerals, ring 

-the one"whicl? names the lesser number. ^ 

^ / ^ 

Pupil book'; £age 3i: Head the numeral at the center of 

the doughnut. Mark each numeral 
* which names a greater number. 

' pupil^s bool^ , p&ge 35 V Read the .numeral at the cente^of 
♦ , the doughnut. Mark each numerai ^ 

which names a lesser number* ' • 



■ HOW many? ^ 




Ring the.cprrect numeral: 



'75 

,-1 




4 



79 



Which numbers are greater? 
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'8o 



,v , , W^ich numbers are less?. 





ERIO 



so 



"I 



4 



..-Si 



! 

: :'S 



;v'* '"..-fart Ill- t^ie vord^ ' " zerc , one^ tvo , . , ter. " 

^Chlldre^•BKOlild 'i^^ tj>--recog:;i2e the word^", zt-rc 
• one AHi\Jb/* three, ^fc\;r, .;.j.ten. as names »f or n- 

. oust as. they recognize '.the .iime^rals 0^ rl^ 2^ 3^ v^.. 
.** • etc* Some- c^Jiildrejr who are capable of understanding' th^^.' ' 
conceprte'. whiQh ar*^ presented in thi^ chapter and c^n^.-* 
*Iearil.the humerals without difficUl'?y may not yet "be ' y\ -'^ 
' -^^ ready to recognize the^ words. It is riot inte^defi'tViat . " ^ 

. mas t r^ of • t he vo f-ds^ p r ^(i e de s con o i nu at icn ' o^' the. ;b ook ^ • - _ 
^ but that a 'stsLLt 'be.-iiiade so -that when' vV,<;y^ are used t^^^f'er 
'vJIj^ be sot e f a-nili'arit^ 'vixh the v&rdc^ Yen sho\^d' exp^cty 
^ * a''2^vel of mas-teiy ^/h-ich seens\ apprppriate for the ability i 
' ' of your ' children. ■ .- - . ' . '. . 



t - - 



Since the teaching of these words is 

V 



r4.sj 



to reading^ you should use te ^huj-QC^.s, and act^vit^ 
- %ypu use" la^ your reading prc^raj^r ^4 teairn-^n 
.-^ You will want the ohiiaj.^h ^to associate* thi' wt it ten- wort 
with the spoken^ word, • vlth\the* set^ ' and .vi-ph tt 
VTnere. the yoras are used-ion pupil pa^es; yp^/^>il X ind/^ - ' ■ ^ ' 
. that they -are usqd Vit]a;-th.a nui^eral^ :,C;a*^ ^v:!'-'' ' 

on one'skd'e and th^* ^^rc?s on the t^'ck*, \and ^^BXo^yi'X^^'.yy^'.''' --'"'.^ . ^.^-/i'-]-^ 
' -'^ pic^res c?f ^ set of cn>j^ct^ qn v>ne sd-d^; and th| .-j^P^o-;^-^- .'..r /^.>j:7^'^; 
.** /ofi the..b^k T)rov~:%ie 'f br indlv:,dua2.-^?*.^^saj' gri^^i^^ ' ^ ^--X 



» ■ i 

Further Activjxies : - • - ' . 

1. ' Kie failovinj game ma^y be made for use by two ^children 
as drife: ' ' 

-Make 2 ^.ets'of cards 2" X 3.", .which have the 
niLmer-als 0 zo 9. on one side; one set vi'll hava *•* 
' on ^xiie reverse" side and one set will h.ave 0 on 
^ the reverse side. Make a tick tack toe chart 
«a^rcxiniately 9" X 12^'. Fill in the boxes with 
nine of the words zero tc nine. One word must 
be ie-fx off on each card but the numeral should 
be ir-cluded m the' ^lards. * = * 



four 


si^ 


r 

uwo 


one 


3 ere 


five 


eight 


-•tliree 


seven 







Oae child uses^ tha ^ cards, ■ another child 
the 0, cards^;.,, Giul'dre.n take turns as, in tick, 
tack ifcoe/ placing a cai^d over the cor responding 
box of the chart* Place cards down with X 
or 0 . .sjp.owing. 'IjT^ a Vord haa. already been used 
the ^hild gets another t^rn. . A sc5ore»Ms made ' 



■ w^en^ o^jie chili^ has 3 ^'s or 3 
. as in tick tacK toe* ^ : 



'0*s in a row 



A 



2. Give each child a se<i vf numeral oardSk., ■ Show sets of objects 
'on the flannel board or on the chalk bcard^ describe sets-^ 
in the room or sh'ov pictures offsets, and hav<^ each child 
'Sljow the correct numeral card. . • 

3- Pass Out sheets of paper ^ each with a numeral 'Written on it. 
Ask the childre'n to dray S-.^crb w;^:; ?hai. man. 

' \ • . / 

k. Give each oiiild a pie?e ci' newsprint cr co'^struclic-n' paper\ 



many TiemDers. ^"i 



Te 1 1 ^ he c h i 1 d re n ' ^ rua-Ke each nume al Q, 1 , 



2,, 



7 'jq, the page. Tne numeral^ should be' 

scattered all over the page^ and each-^child^^s ^page will 

pr(^ably be different. Display 

a set of cbjects .on tne 'flannel 

board. ''Asa 'ohe children t: 

i'ind the nu.Tieral which liglls 
' W . ' ' 

the na^ber of ne^Tibers in th'e 



set. They "sho-\^tHe numeral 
oy^fram±ng * 1 1 v; i t ti; the i r i^nds . 








>• 






,' y • 














< 




























































a 

























Qk 



A 



• ■ H.' • "/'^ • " \ » ' ' 

/ Objective : 6' devei'o|. t^ib' -j-ilea* ;of.cJ.i)e *n^^ - -Vy-;-- 

Vocabulary: /.t/Hne. ^; : / ^ .. . ^. / ^ 

Backgrovir4 r«ote : ' ^ 

This lessen ^itroduce?; the'ii^eV^neJ EvWvalli^Jf^^v 
^hall use tr.e r.iml-er line fci^ addition; .for stotractip^^; -I ' . 
^ ■ and to int-rodiioe raxibnkl numbers,^ In.mi&A^^op/ -"the' "^.V/^ 
principal Xise of "ohe miiBbeW line 4s to^ ^s-eir^orceVfelfe^ ^ ^.^ 

'! . children's concept of inequaiit:?'*' ^ . ^-^^ ' ^ ' 

. Materials : Stroi^&trir^;/p^]^r clips, a V^nt^^ 
^ ' niunber line ark tvp, .sets' of numerS"*^cS^d6 , y 

shape^as s^^eiim: 




.# 



■ Suggested Procedure : 

* " V ' <• • °' • 

Have one set of. numeral cards in r^dORis.22:i^3c^5>^ 
chail ledge. 'Ask a chiliLM^ome to tke 
^ootfi. Tell chi|i:dren, "Today ve ar^going to ju^p orAy^. 'r^ r..^ 
cou^it^the jumps/' Mark, on ttie fldor, a startinr^p'^int,:' - 
V Susie, you stand- at our starting point, 

' " ^ (Te> Susie: ) How .T.ajiy. jui|ips have you taken , 
' from the starting point? ' (None.) - 
What niLmber *tells* hdw many jumps you have ' , ' ' 
taken? ' (.0. ) * , . . 
Place the zero card'^by the child's febt with the point toward 
hei" feet. Tell her to take'a <Jum^ and stop. ^ 



EMC 
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**/!Hw*maxiy jumps from^the starting "point 



KaVs-.you taken now? (l.) ' 



''HsJvfer'a.qhi^Id' choose' 'the numeral -card a:id piade it "at - 
'•Si^is^s / £iontinue with the sanic jprqced^b'e ^Ultil 9 

^iSnps ^ave- oeen iiraken.' Ask. the cl:Ad/"to^.try' "Od ^tiL^^^ the 
^^Gacl^ ."Sjzed J •amps. -Keep emph^izing ^at the. nicS<^i^^i*d 4 
t'ells hov^m^y jumps fi-om the starting point. 

: _ • * Would ^e have to stop with^^ if we had 

'TTio^^cards^ (No. We could go on and on.; 

;jR^mcve-'t)ie nuneral cards from the floor and tell the children 
' ,t6 S<^ine that jumps had been taken ori the.l^haikboard.^ ^ 
' ^iave .a child indicat? the 'starting point and nine juirips. 
*MaKe a dot to show these points. Ask whay/^numeral to write - . 
f Or ^ the po 1 nt t h at ^"S^^^js t hcr^s t arr^ iug po in t ( 0 .J * - 

'"'^'^Sntinue to number the point,s through 5.- Have childj:^^2ot3i./ 
^ at 'unnumbered TDoir;ts, and ask one to come up and put -the ' ^ ' Z^. 
pbin^eridn the porjit where he thinks tne next would be,,^-.;^ 

Ask if iointsXcould continue to be .naade vet this direction. , -^^ 
Draw arrow'to show in what direction we would go* if ine' 
jumps are taken. (We begin with dots ani an 'arrow and ^,rciiuall^ 
Mild the picture of the number line.) 



'9 



try to establish fcr tr/: cr.ildren^ using fui-the^^ experiences 
if necessary^ the picture of equally -spaced dots extending 
. l^ndef initely to t^ right^ with ^e^ach^? dot ^^asscci^ej^ed vith^^ 
iiumber. Pepeat that the numeral* ^ames the numbe^r of jumps - 
from, the* starting point. ^ ^ 

Now help tr*-e children to understand theStrij«tion between 
inequsdity of numbers and order on the nui:ibei; line. 

Ic j .less \han 5? (Yes.) '> ^' 



Which si^^-^f ^the "p" is th^ "3" 



in our picture? 



('^3" is to the left of ';?".) ^ 
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Continue, bringing out that "lesG th^n" corresponds to 
.^\/^o-the left of" and "greater than^' corresponds^^ "to " . / 
T^ij^ aright (of", , ^ • 

da^or two l^ater, have two children.) one at each end/ » 
pull thie Diece of strlnfj 'tightly^ Ask children .to^preteud ^ 
\^jto vatch a* frog jumiDing 4cr©ss a tight, '2*ope, Suggest a 

spot on the string (xo tl^. ^Ieft as tl>e class sees it) where 
' it beginS; and ask what nunie:^al to ^use at ^^i^ point. Clip 
the ^zero card^'tc^the Gtrirfg'"(i^ing n paper clip at thh ^ ■ 
top of the cai'd), 

H^'ve .a^ child come uio and stand-by ti^ string at that point, 
take a single, j'^mp and "stop"^' ti^^e. Place numerals after 
ciUldrpn tell you which one ^or eackXjii^ip,^ 

Aslc chilclren^t^iniagine a l^ng^ long IjlgKt rope on which * 
many, Jumps can be taken,. Suggest that it' be thought, of ^ 
as' a line cf numb ere a j^jmps^ all q^' the sanie length, or^.' 
a ''nuriber 'line'" » * ^ r 

Dlspein§e with the string and di'aw a line on the board, 
Mark loointi'' and label as shown, 



■■■C 

Id 
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• Instead of usinn a tight rope ^or oul* 

' ' • • >■ 

ntjnber line, ijet^^us.e a lina on the*board, - ^ 

, How is n^rab^pl>ne different froin^^ tlie 

* one we made on^tlWtight ,ro^e? (it doesn't V ** 
, have all the t^ume'rals* It doe sn ' show th^ , 

first J*amp,j J ' . ^ ^ 

Ask a child to use the pointer to h/^<yw another pOin^; to t^ll 
whAX numeral to write there, and /o tell why "he decide*!! on • 
that numeral, (Names the number of jumps fr^m the start;^ng 
point.) Have «hildre;i ijot^ce that 'although not^l*the < 
numeralc are writte?r, they, know Vhere others, S^st go* because^ 
of the orfbf alsready ''Written* 



0^ 



"TV 



6. , 




Have the other points named and vrite the nmier.als Cnot" 
'beyond 9 however). Emphasize' that 0 is the starting 
pointy and 'that ^ach numeral tells how' m^any jumps from 
"Che starting point. 

Use the line for- children "Co point* to the niimeral before 
"5^S the numeral after "'l"y Ipefore ','1", etc, 

' !Die^ numeral just before "5" names the 'nujijber that 
is one less than 5; the numeral just 'ai\er 5 names 
the number that is one greater uhan 5. It shovld be 
dmiJhasized that all n^umera^s before "5"'na'ne numbers ^ 
less than p, --and that all numerals aft»r "5"' name 
numbers grater than AsK children to use the 

number line to find; 

A number greater than 7. 

• A number greater than 2*. ' ^ 

A number less than 

: A number l^ss than 6. « 

^Use riddle games. For exaihple: am thinking of a number 
that is , two less than seven*;'' '"1 am thinking of a number 
thai is one greater than^six." 

' - .s 

Mount above the\chalkboard, 'br^elsQwhere^ a large printed 
nximber line: ^ 



0 1.2 3 h 5^6'7.8^9 

CAUTION : "if^he material you have has .the "0" to the right' 
of "9" 'cut off. the "0" and tap^ it to the left, of the "1" 

Pupil^s book ^ pages 36 aiid Ask the children to draw < 

lines 'to show where "the 
' • numerals in the boxes 
; . " <• belong on-rt^ne number' lines. 



J>age * Ask the children, to look at the 
• picture of thev^umber line^. • 
: Ufeing^the number\line, they 
• are to mark all of the 'numerals 
• • ' 'in the first box that 'name -numbers 
less-^than h; in the second box,- 
'greater thaJi' 7} and in the third/ 
box, Aess th€b 0, 



„ . %t\ere.do the n urrrerals. bflong? 



: ; 0 '-H.' 



^9> 




100, 



CO- 



Where do the numerals belong? 




0 



3 4 



■6.7 



CO 
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loi 



1 I. 



•r 



. ' • * * • , ' 

Usfrthe'nujnber.lfne. < " 

0* V 1 2:^ . 3 • 4, 
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5 - 6*^ 7 8 9 / • 


. ■. • • 

« 

Whfch numbers are less than 4? 


) 

r » 
- ^ * 






* » * 

\ t 

Which numbers are greater than 7? 






. 3; 6 


i 

"-WliichniiiTibeh are -fess than 0?. . ' • . ' • ^ 




-4 A: 0. 



A 



/ 
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Chapter III 
• • ' SETS 6f ten ^ ^ 

Background ^ • - . 

' We have been concerned, so far with sets of single 
ob jects-v-that is, with bunches of things-*- In this 
chapter we reach a slightly liigher level of sophis- 
tication: we consider sets whpse members are them- 
selves setst We count sets, of objects by par:titioning« 
them into sets of ten aiid then counting the sets of ten. 
We extend our system of numeration by agreeing th?it,' 
for example, a set which can be partitioned into 3 
sets»of ten has thirty members • 

^ This short chapter is devoted entirely to* sets of 
ten and it :^s primarily' preparat jlpn-f or the study ,of 
place value. In a later chapter we 'shall partition 
a set into equj-vialent subsets which*" are npt necessarily 
set^ of ten. We then cohnect the fact that, for 
example, a set of thirty, can be partitioned into 5 
sets of 6, with the facts: ■ 5 X 6 = 30 and 30 r 5 = 




III-l* Sets o^f ten 

ObjeQtive : 'So ^introduce counting sets of ten members e^ch 
Vocabulary : (No new words.) f 

Materials : 'Jor. Jteacher--a box with sets^of ten disks and 

othfer cutoutfe for use at the flannel board; ^ 

large she^t of tagboard or cardboard; counting 

\ , sticks, j:^bber bands^' 
* ' . * ♦ 

For pupils- -sets of materials in multiples ' 

of ten (10 . to 100 _ of each); e .g. blocks, 

kindergarterv bead&/ buttons, lima beans, ^ 

spoals, sticks, thea-};er^ tickets/' pegs, and « 

paper, clips , I ^ ^ 

Teaching Note : 

The activities desci^ibed here may be , carried »on for several 
'days, the time depending on the ability and* previ<5us 
e:q)eriences of the children It\shouia be remembered, 
however, -tliat the intent is to "opan up" ♦an idea rather 
than to develop .full understanding* No worksheets dte« 
needed. - . * » 

' ' i ' • - . • 

Suggested Procedure :' ' ' • • 

r 

Show the' children a box containing thirty flannel cutouts 
(ten disks and ten each of two other Shapes), bunched' 
so that it is necessary to comt and sort them. Dump, 
them on a liable.^ '"^ • ♦ • * 

I wondef how many sets of ten 'are in this box? . 

a Let*s see how we can find out. 

Pick out one disk and hold it upt \ 

^ ^ How many disks have I?^ (One.) 
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Place' tfiat disk on the flannej. board. Repeat^t.Ke 
pS^cedvire, making a row .of disks on tlie flannel bpard. 
(As you V^brk, a 'child may be asked to heip pick out the 
cutouts with whi-ch you are >)Dorking and haxid them to you, 
one 8^t a time ,) I 

How many disks are tVere in the set on the.. 



flannel boaj;^' 
Point to each'dfsk as children cckint ,to- ten. 



\ - 



This set of ^isks on the i*lannel boa^d has 
^ ' how many members? (Ten.)* 

Do we-have one set with ten members? (Yes.) 
t 

Let*s see if we can use the set of ten disks 
to> f ir.d^ h^w.^many trees we have. 

Place ten trees "in a row beneath' *the. disks so that the 
on«-to-one correspondence is obvi'ous. . " 

•Is the set of , trees equivalent to the 
set of disks? "(^TesO. 

. . What is the number of the set of 'disks? 

♦ 

, ■ , * (Ten.) 0? the set of trees-? (Ten-.) 

' How many sets of ten cutouts do we have 

. on t^e flannel board? (Two . ) • 

Hold tagboardjbo cover the sets, exposing one row, 
then two, while children count with you,*- one set of 
ten. , two gets of ten! - . * . 




10b 



r. 



Place janother set of ten cutouts beneath tfee trees. 

How, many sets cTf ten cu-feouts have ye now'? (Tiiree. 

Again cover and expose rows while children count: 

one^ set of ten, two sets of ten, three sets 'of» ten. • ' ' 

TelJ, the childi-en that we c^ say "one ten", "two 

tens", "three tens", and not say as- many words when 

we count. Let them repeat the counting': "one ten", 

and so^^on. * * 

' * > 

How many sets X)f €en cutouts did we' have 

,in the box? (Tliree.) 
Have children count ten sticlcs as you Dundle them together^ 
Ask how man;^^ are in the bundle; put a inibber bqind around it.' 
Continue in 'like jrraiiner with ten sets (bundles) of tea 
st|.cks, asking que^sti^ns similar to tjiose related to the 
sets of cutouis on the flannel board, ' . , 

Have sets of ten blocks counted and stacked, ih "tens", 
.questioning the children as the work proceeds^ as to how 
many tens there are after each stack is complied*. 
Other experiences wit^ sets of ten >; 

A strip of ten theater tickets that has been torn apart 
into ten s-in^le tickets can be put back together as a 
^et of ten. Paper clips -may be gtrung together as 
sets of ten to lead'^to "Erhe id§a that ten ones and one 
ten are n&nes for the same number. Sets with^a va^'iety 
of members as well as with silnilar objects should be . 
grouped into set^ often, e,gi. 

A chart may b^ made on the chalicboard with blanks 'ifi 
whicl^ children cafi' record the 'number, of sets of ten ^ 
that have been counted. . ^ • 



tickets tens 

clips tens 
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• The placed ing experiences have had considerable guitiance 
by the teacher. The next«^step, and an i.niportant one, is 
" to give each child a set of materials to count into sets 
of. ten. If you^: childre^i work well in small groups, you 
may prefer to have several "children work together." Let etich * 
child (br group) report''the number of sets of ten (tens) 

- thet was counted. Make a list -on the chalkboa^rd, letting' 
children* write the numeraJLs and their own names. 

♦ ^1 coi;nte^ tens . Le& . , ^ 

tens. Chris 

. , ' tens. Alicia 

Further Activiiies : ^ ^ . ' ^; 

1. How many fingers are in th^ set M finfeers on'boifh of 

your hands? Then let ten children ^ stend^in front of / . 

tthe class^ while, the other childreTi' count tfie ter\ sets 

of ten fingers*. Havfe one child' come to the front and 

*cour^t the sets of ten by starting at one end , of the 

row of childrefi. Have ailother child count "by starting 

at tne other end of tile' row. Did both count ten s^ts 
i * 
' of^ten? D:id both say the counting names in the s.ame, 

order? 

* 2. 'Let children work as pari^ners. H^ve each' child in tuj*n 
dra^ arounji the other's outspread hands, paln^^down. Let 
children ^color and cut out their>^ "hands" . Then paste the 
handp, in^ pairs, t€5 a strap of vrapping paper to use m. 
pj;act icing counting by ter;^. . ' 

3. Have children ^ount sounds__as^ you tap the desk * 
triangle. After a set of 10 \ taps, each child belds 
up />ne' finger; 'aft^i; the next feet of 10 taps he holds 
up anotheiv'finger, and solo^i. Stop atfte]> every multiple 
^f ten, and have 'chi}.dren tell you how many "tens" of 
taps*Ji]\ere have been.|^Or, each child *may record the 
sets 6f ten by marking a tally mark fcJr each of -^e sets. 
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^' IIi-r2, ^ Naming multiples of ten ' • ' 

Objective^ To emphasize that the ord^r'of cpunting 

^ ^ ^ ^> "tens" is^the.same as the order of counting 

' J'ones"; to teach "^e names for multiples y 

' ' *of ten. 

Vocabulary ; Row, column; .ten, twenty, ^thirty, ^ .one hundrM, 

Materials ; Spool board with 100 spools or pegfcoard with 

100 pe'gs/ large piece* of, plain tagboard pr • 

cai;^oard to cover rows fdr counting by tens; 

1"^X 1*' cutouts foj; flannel board and ten 

strips of ^en of tnfese made* by affixing to 

- • ' masking tape; ob^Jectg for *chiljiren to u'se 

.J . 'ft - ^ • 

» * 'in forming sets of ten, e, g., bundles of 

% 

• ' ' stj.cks, lima beans .or other, small objects 

^ ' V 5 ^ in pra^iip bagjs, strips of tickets, the strips 
of 1" X 1" cutouts, buttons' on cards. . 

Suggested Procedure : , K , - 

: -Call attention to the rows and- columns of the sp^bl /'* \ 
board- or peg board. • • . ^ * 

Hoy j^^Ay places for spools (pegs) are "ther^ 
* '^"in pnfe row? ( Indicate* V row ♦ ) In one 

column? (indicate, a column.) ' ..f^ ' 

' - ]iow many spools will each row of the board 
^ hold? • (Ten.) ' 

^ - * • • i 

How many spools wiir^each column' of the'^boajd^..^ 
* >old? (Ten.) - ' . 

How do you know? , ' ' ' . * ' 



r. ■' 
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Ask a chiia to phoos'fe a row and fill it wijli spools . • 
(if he -sele^cts a coluinn, help him char^ge to' a ix)w ^ . ' 
without belaboring the ^point. '15ie* distinction between* 
• roy.and coj-tmrn is ititroduced "at this, time. Clarification 



will" come viSh - use • ). * 
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f*^^/^ How many spools are in the. set on the board? .(Ten.) , 
' How do you know? (Answers will vary. 7' ^ 
Do we have one set of ten- spools? (Yes.) * 
Place another row of spools on the board*. 

^How many sets- of ten spools are on the board now?'« Otwo^. ) 
Continue placing ,rows of spools on the board letting the 



children count them: 1 . set of ten, ^,2 sets of ten) etc. 

i2 sets of ten. Have Fhe children count to ten so, * 
that the. order will >?e. recalled easily.. ,Then have the ^ 
.row§ of spools counted as you move a sheet tagboard to 



expose them:*' 1 ten, 2 tens, J tens^vetc^ 

Can we counf tens in -the same way we' count , ' 

ones? (yes.') ' \' *• 

Cover all but t^e %yo top rows of .spools vdith tl^e^ tagl>oard. 
" ^ .How many sets of ten spools do you see? ^ (Tvro. ) 

Who vill'tfell.us another name for -2 tens? 
(Twenty.) . , . " ' 

- 110' 



Continue ±n similar f&hion. Introducing any names that «re. 



f-' ' JtnOTO.by a cW.ld*« Ttie^ let the children count 

" . o:f. spools agaiQ -with you: ten^ twenty > thirty., one : 



the rows 
hundred. 



Cftv6 e^tcH child -sets of materiBls that have been grouped 
|i|itQ^^spts of ten. Let^ each child cotot/the se'ts he has, 
* using both names', for example: 2 tens, twenty; 3 t^ns/ 
'thirty. Make a.- chart on the chalkboard.. Let children 

'.write the numerals and their own names. . ^ 



I coiaited 
I counted 



8 



tens 
tens 



Sue/ Bob, Anita 
Riii, Helen 



follow up. by. asking such questions as: 

' ' Who has 7 tens? What is another name 

for 7 tens? (Seventy.) 

Wiio has^ ^4- tens? What is another name 
''for h tens? (Forty.) , ^ 

• .Write humerals on the chalkboard, e.g., 9 "tens^ 1 ten',' 
^ J 10^ Hens. Ask the children who have the corre spending * 
^ number or 'sets of 10 to display them to the .class. - 

, '.'Further -Activities: • 



.1.* Place sets of objects on the table or shelf reserved 
- for activities for children to" choose for individual" 
wprk:. , With them place duplicated sheets '-that 
children may complete. ^ * 



1 . ^^.A I 



Name 



l> X4'C0unte% | - 



• set of ten 



1 sets of ten 



5 



-, setSf/pf ten 
sets^f 



5f ten- 
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'gummedr stickers to make perception cards for sets 
of Nbea. , Arrange, th^' sets-of ten iji various patterns^ 
Inct )tBeir theia as easily distinguishable \mits on the 
cardsy For. ^^ple, ; 




The teiacher. pay serve as leader to introduce the 
activity; later a child may ,l)e the leader. , 

' ",^This card shows forty «tai:s , Forty is^ 
* iiow many sets of ten? . (Fo\ir. ) * , 

Tt\^n briefly ^^xpose the card to the children, - 
Show, tl^evcard again so that 9 check can be made* 
FolloKip^, several experiences with the'cai;ds^ 
' children may lise' them as 'an, independent activity. 
After -tlies0 names have been learned^ they can be 
wri'^ten on'the jrevierse sides. ' , 




V (Eront of. card) - ^ . (Bac^ of pard) 



l^.r^ \ ^ , ■'^^ que^ions to hrSig o\xt the idea thatr theaff^aje ten 

rows of perm4.es. witb ten pennies in each row] tlie nmber 
^ ' of peanieg. in the set on the table is one hwidred; there 

are one hund:red cents altogether • 

. Ask how. many psnnieg^ there are 'in the first col\iinn of - 
pennies* "Use a procedure like that used with ^the rows 
and let a child count j;h^ colxmma'.by tens.'- 



7-^ ■ 




Have a child place a dj^e at the end of each row of 
pennies, slightly apart from the row* Note that ther^ 
is a set of ten pennies for each dime, and a dime for 
each se^ of ten pennies; the number of the set of^^ dimes 
' ' ' on the table is ten* ^* ; ' - ' 

•w If you need a dime to buy something, -hov^aany 

pennies wilf it take to buy the same- thing? 

* Do ten pennies have the ^ame value as one dime? 

' * If someone wfente^^to give you nine cents for' one 

- » tidime, wha,t'irc)uld you do? Why?^ - 

/ V. ^ you have two dimes, ,4o' you li&ve' as much money 
as someone who has i;wentir pennies'? Do you -have 
'Aore coins •K>y fewer coins? ^ - • v » 

- Bemove thev, pennies from the table* Ask how much one dime 

is woHh* Tell the children that a dime is sometimes 
^ called a ^^ten-cent piece^ when money is counted, dimes 
v*^"are counted as tens* Let a child play banker and 
„ count the dimes: " one diane , ten cents ; two dimes, twenty 
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cents; ••*ten dimesj one huridi^ed cents " > Give ten pennies 

or more 'to each of several children, letting them count 

ten benis and give it to the "banker" in exchange for 

,jone dime. ^ ^ ^' ^ 

, > Does anyone know the name of a bill" you 

get in exchange for ten dimes?' 

Further Activities: 

1 T 

1. Vjske a chart showing the values of the coins cent, . ^ 
nickel &nd dime,- and use it for discussion and 
review. ReaJ qoins may be fastened to tagboard with' 
transparent tape.' If you wish, some space may be * 
.left for coins of larger denomination. 

2. Use opportunities that arise naturally in the classroom 
for counting money and discussing the values of coins. 

r ' » ^ . " 

Pupil* s book , page s 39: 

Discuss with the children the pictures* of cent and dime^ 
and give hel^" in reading the names beneath them. Hfe.ve 
them find the picture of the toy car, and the dime that* ^ 
will buy the car. jAsk how many penni^^it would take - * 
to b\iy the car. Let tlie children mark an^, X 'on enough 
pennies to buy the car. / , , ^ ' 

^Ask the childi;^ what they think they should do in the ' 
next e^tercise. After discussion, let them do it independently.' 
(Mark enough pennies to buy the book. ) * . ' 
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t, , . Mark enough pennies totiuy each toy. 





"•lll-k^ Problem solving ' vith sets oi^ten ' 



i»^t«A^ ^ 01?3ectlye ; . TQ^exten9L* |mderst^ding^of *ltens*' tf,Tpu0x / ^ . ' g, 

; 7^*^ , '7 ? . f using sets^Of ten; in problem solving;^ to ^ . . f 

i >- ^ J * » , <^ J i . ' : * I 

l'\ ^' ^ * ' ^ . develop ability to solve probleias involving'* . \ f ' \^ 

\ \ . ^ - . ^ ' . - ^ . ^ > ^ > 

' < inequality ;j one more ten and one less ten,. / ^ * 
L . Vocabulary r (No new vords.) , > 

V ^ • , , MateriaXe: Setsf of ten tickets, sticks, toothpicks, ^ _ ' . 
'^1 ^^^^ ' ^ ' I" ^ tongue ^depfe0sors, clo%hes pins, plastic ^ ^ ^ I ^ t 

spoons^ 'held* together by rubber bands x 
\y / or ^>ape/ ... ^ ' ^ ' 

^Suggested Procedure : ' ^ . . • , ' 

' • ' * . * . / * • • ' 

' * * * ^ Tj:ie intent is that thiese problems be read oi» told to . . . " ' • 

tHe children,' and»? that no written equations be used" 

in- coni^ction^ith them. The sequence is from ^. • ' ^ 

relatively simple to more complex" problems . Selections should ^ 
" ^ * 6e appropriatCN^r the children in the class. . ; ^ . ' 

* • ^ . ' " , . * ' ' ^ ^' 

• 1. Suppose that you could choose either a 

— ~~ - . . ' ^ 

. ' ; ... ' ' set of ten sticks of ■ candy, or .a set . f - , ^ ^ : 

'.V * , ;^of twenty sticks -of candy?, i^hich set ; ' ' f ^ / « " * 

" ' ' ^ wo^d yoif. choose? . Why?' ' * * ' - . ' 

telr -several . chiidreh choose and explain -fl^Lr' answers, 

^.i t It ^ f '' ' ' > " *' " p 

Some may choose the set^'with more' members and some 

' ^ , -1 * ^, - . * ' / . . r / . , ' ' \ , 

^ may sfelect the set Vitlf fewer ' lueml yerg; The essential^ 

..^.^ * point is the .comparison,! \a set of ten membSS"^.; 

5 / • '« t ^nV h a^ fewei^ members th&n a se^'bf twdntjl'^ . ^ , . 

IjhJ^^^^j^ / ^piem]bers (2 tens^L a.set oJP'^^nty members (2 -tens) , -j ^ 

; ' [.."Kas' 'more members th'an a set of Ijen members ,(1 't^n). J .-^ - 

KV/'*^ ' Sticks or-.^'^ootbpicks may beuse^ to represenl^ - * / - / 

, ' . sticks ofL candy jif physical representation j.s needed, ^ 



t . 
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Dilich. 



%00--4wl ' 'A^^^^^i-^^ }^ writt-en oa'the chalkboard^ ejcagple: , 

,v I . I ||[-ch09se tyenty sti^s of clbdy';^ Fran- ^, . " A . , 
'^l want ten stlpks of candy. OVenty is\bo^j* « ^ 
-rnrueh* Mill " • - • ^ ^ ^t'^ ^■ 

C V - f , ^ Yoii.writ4 thb s.en 

lit;-' : " 



i s^entence;- the child \frites hi6-name\ 



.^-^ *2.' Biil has. twenty marbles. John has thirty ' I * 



Whieh of the two boj^^fet^has more ^ 



i 



marbles. 

Garbles? ' ^'-^"^ . . . , 

Da.'three sets Of ten have more or . 
fewer meiSbers than two sets of ten? (More. J 

Is thirtj^ greater thari or less* tAan - > s,^ 
twenty? (Greater than,) - . • ^.^ 



fejy,. s -,^'^1%^> * ~ After jSe answer is, given,, ■wrijtrer the' sehtene^ tin tfi'e > 




trim has more marbles- than*Sill. 

Otjier similar problems can /be formulated §nd discussed 
in this^ way. Children enjay the use of their ow^n^ujies 
in such problems.* - f ^ y ^ 

3. Billy's ^class is going on a, picnic. Billy 
broiight ten spoonsi The other chiiajpe^ ^ 
brought thirty Spoons. How mariy' spoons. 
. did -theyihave^ i ^ - ^ ' / 

What.-is th^ :qtiestlon? What do we want, td 
^ I I . find out? /How many spoons did 'Billy bring?, * • . \ . 
ml Wha ^illiputl tliatlnumberjpf spo|ns on-t^e; * ; V'.' 
^ ^ 4^ 5 table? (L|t; a, child select .i^rom the ma^teriaL^ ^ ^ 
you* hav.e ^provided ^to use pLn solving the' ^roblefn^^. )*. , 



'Art*- 



11 a 



1 f 



Thirty id how many sets of ten? Who will 
put that number of spoons on the table? 
' ^ How many spojiftis are th^re on the tab;Le now? 
Three sefs of ten spoons 'and one set of ten 
spoons are. how many sets of ten spoons? 
* How many spoons' are on the table? How * 

, many spoons did the class iiq,ve? (They had 

forty spoons.). 
This problem also^ay be usrfd, - ^ ^ 

. ^. Alice counted her money and. found thaf she 
had exactly forty pennies. Mary has ten 
' ' pennies more' than Alice ^ How many pennies 
does. Mary have ? 
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Hqw many^ sets of ten are' there in forty? 
Hcw^ many'sfets of *ten pennies .dpes Alice hav$? 
.Howmahy se'ts of ten pennies does Mary' have 
if she has ten Tiennies more than Alice? 



r 

I 
i 



If the children have had experiences with problems that', 
cannot be solved because ther^ is*not sufficient iijf or- . 
mation^ .problems like the one that follows may be pre- 
se^te^ without prelirainaiy' comment . ^ 

. 5* Sue has'"thirty buttans^ She biiys ten 
buttons, / How many blue buttons does 
A * - ^he have?^ ^ ^ ' 

ir^a'ch'ild answers tens or forty , ask questions such as: 

Are you sure? How do you know that Sue has 
. forty blue buttons? Listen'while I t^l the - ^ 
' story again. ♦* • \ 

In'wqrking with the situation^, handle -it, so that no child 



\ I is Embarrassed by having given an ansv^r without sufficient 
^ ^}.rif<5rmation on which to -base it. . * . ^ , 

».A variational working with "story problems" ia to give 

thp ^children information about numbers and let them ^ 
^ fosAlate the ,^'t6ry«,' ' . 
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' '6. We kxfov tljat two tens and one more ten 
. • tinr^e t,ens'. Wlio vants to tej.1 a 

, "story problem". thBi , these numbers 

suggest. . y 

With children ^arly in first grade* it me^ be necessary to 
■ give considerable help in formulating the story. Some 
children* may be helped by being able to use some of the 
manipulative materials that ^are available ^.n the claSs- 
room. Such experiencyes *are worthwhile, despite the 
"struggling^, for their coritributior} to reading and 
interpreting problems ^that will be encounterec^ later. , 

Further Activities : 

Let children make pictures of "story problems" and 
.write, or dictate for y.ou to write, a question about 
the picture. Such "problems" may be shared, with* the . 
class. ^ , . 

Children who are writing with ease may enjoy writing 
story 'problems.' These may be stapled together betweer\ 
.sheets of construction paper to make booklets. ' These 
can become sources of pi^oblenjs to use with the class. 



t 
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H,^. • V . Chapter IV ' ' ^ 

^#vi n--,f . • ' • ^ t UJ^CftODUCTION TO ADBmON. AND SUBmCTION i ^ ^ 



>1 



I Background ^ * , - ^5 *■ 

We desc:;ibe^the' operation of addition^ in terras of 
^ joining sets,^ One set 'joined'to 'afiotlier is the set . 
^ consisting. of all objects which" belong to either, set . 

In your class-room, if the* set of boys is joined to 
- the set of. girls,, the resui^^ is the set of all children 
. in your classroom. We* maj/ represent tvo 'sets on 
. the flannel board, and think of joining the fi^rst aet 
to the second,' or of* joining the second set to^he ' 
first. ^.Pf co^il-s^ the same ^et results sq ve say 
.jthat" joining is commutative^ This, fact serves later to 
show us that .addition is -commutatilve. . - ' . * 



The idea of joinirig sets underlies the arithmetical • ^ 
, ide^ of addition ^ In a .classroom, if the set of 'all 
boys is joined Jo the sbt of ' ^1 girls, the result is \ 

* the -set of all children* tfhe number of* girls plus the ^ 
numl^ej?- of boys is equal to the number of child^n. ^ 
Thus 2 +*3 is by definition the number of members 

♦ in t}^ set obtained'by joining a s^t of ^3 to a 
, >sdt ot ' 2.» Thei*e*is one complication {^H^hicK you may 

*or may^ not wgnt to point -out, to ^our pupils). The 
sets which we join must have no .memtejrS' in common. 
We. call sucji sets disjoint . Thus the set conisisting 

* " ' . * ' ' * 

of John and Ma^y has 2 memb^rs^,^ the set cbneJEsting 
, ' — ■ t * » ' ' ' ' , C 

;^ of Mary> Sue and Jane has 3» members, but/thfi set' 

obtained by joining these -two sets, which consl'sts \ ' - / 

of :John, Mary, ^ue, and Jaite, do^s not have .2 +*3^ ' 

members. The .^rouble is that M^T is a member of both 

-sets, and the set^ ar^ not disjoint. 



.. IMC '. ■ . . ■ ■ ' : ^ - it.. 




--^^ ^ > 'Joining a^set. ofv 3 \to a set of 3 always^ gives- 
r , '|--*he ^ame-set as ^joing^the-' set of 3 to the set of 2 



^>^.J^r.4^>: ''- '1! I of , addition is j coimriutdtiVe\ | ;) * 

ti- ' Ur*»-.viRh t.f^ mftWp vf>Tv clear. tHe' sense 



that the operation 



tfe^vish^' tdf make' very clear* ttie' sense in which 




IS.; 



names, for the»same t}iing,.'the number s^ven. Any' 
statement of equ^ity nleahs that^^ the Symbols to tne 
lefti of the 4qualS symbol and the^ysymbols to the right 
• of the equals symbo3# are names for the same thing, 
.ntunber^ rliJ 
following- 



\.ntunber^.like ca p%rson, mety have mapy .names All of 'the 



1^. 



^1 



Ik 



are Ipames.^for the number seyen^> The reason we-adopt this , 
meaning for equality, is "that' we always want to he able* 
to substitute equ^tls for- equals* Olhus^, for ex^ple/^ ' 
ifW know tha^; 6 = 3 + 3^ we can iifcfer that the: sum , '^^ 
of 7 ,and 6 ^ is Jthe ^um of 7 * and 3+3- ^ ^' - 



\ Addition, which ve*denote< +'f%'±s an-Operp.tion. . 
*\ Jf we apply the oji^atian + ,to a pair of numbers, 
1^ 




say 3 



and 



^ the result is another* riiSSber, 3 + ^ 

^ } A . \. rrFij. t.o ^ ).n '^cL 



i f r . or We Witel -S + U = 7| iKlcause' ^'3 ^ 
■| V- tt'qu' are names for the same nlimber. It is al^o 



true 



that •'3 i 



1.1 



= ! 6+1; anA indeed, if we ask a» child 

: I ^ ' i ' ' ' 



V *Wat^ isVi^.tl >e<^al td?"^^ i'hen all o/'th^ollowing - 



J'.'-" . >^ / % are .correct answers: 7, 6 ^.fj^j • 3- + ^} 
'J'.- ^'^f^. ^e proceaiire which we sometimg*^" call ad 



U -f 3. 
addition really"- 

jamounts to finding the common ^a^e, a napie not involving 
' for a number wKich we have named irr,a more , ^ 

' complicated way- -for exaurpl^ ' "3 f • • • 
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.'-We -say that one g'e^£^?i£j^ subset p? another if each 
'.laeanber of the first is a memberot-^^the^econd, l^e set 
'of giris in" a classroom^ is a subset of tlie>e=fe..^ children, 
^ and: the s^t of all tricycles is a subset of the set 
toys.- The set. consisting of John and Mary is not a 'iSubsst 
of -fiie set of all girl's because John doe^.nojb -.telong^to: ' " 

' c 

. the^set of ^irls • 



Let v^s list, all possiDje^ subsets of the set consisting , 
of an apple and an c orange. It is clear that -there are two 
subsets which have just one member each: the set consisting 
of^the apple and' the set consisting , of the orange. Are 
there other subsets? What of the. empty set? Is it^true 
that every member of tlie empty set is a member of the set'v 
consisting of* an apfple and an orange? If not. then some 
memiber of the- empty set must fail to iDelong to the 
apple -and- orange set, and this is impos^ble since the 
^ empty set has no m^ber. We' must tlterefore agree that 
the empty set is a subset of the set cor\sisting of an 
apple and "an orange, 3nd in fact that, the empty set is a 
subset of every set*.* (Later we will relate this to 
^statements like 5 - 0 = 5.)" Finally, we may ask if this' 
apple-and-orai^ge set*is a ^subset of itself. Is it true 
*hat every member of the set consisting of an apple and 
an orange belongs, to the set consisting of an apple and 
/an orange? This is obviously t^e,'"so we agree tjiat ih^ > 
) 'apple -and rorange set is a^subset of itself. Ih fa^t, . ^ 
* eveiy^ 3et is a subset of itself, (We will rela-&e 
;this faq^t to ^tatem^ts^iike 7 -'T = oTf JMathematicians ^ 
have expressedTtlielr general feeling that it*s somewhat 
■ ^' improper for'^'a set to be a subset of itself by agreeing 
,^'^that^ a ^ proper subset of a sj^t is to be a subset which 
> is differer^ from the-^ole set » * [A proper subset 
'i^^-'-^^'^' - ^ of a^et always vhas fewer members than^the setr]-- ' ' ^ 



Suppose we are given a set and. a si^set of it and 
,^ve^ remove^ ^ the subset,' The remaining set consists of 
thpse^objects which belong to the original set butx- 
If we remove the set of boys 



'not: to the subset . 
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•from the set of children in the classroom , the remaining 
set- is the set o^ girl§« • ^ 

We describe subtraction in terms of removing a 
subsei of ^ set: ' 5 - .3 is the^ niunber of member s^ in . 
the remaining set ifasetof 3 is removed from a^ set 
of 5* Thus, if : John has 5 marbles and his older , r 
•brother take^ away 3 mari)les^ then the remaining set 
has 5-3 members*, ' ^ * ' 

♦There is a close relation betveen addition and 

' subVraption* If we join a set to another set and then 

remove it, the remaining set 3S jtist-Jhe original 

or "starting" set* ^ If we remove a subset from a. set * 

and then join it to th^ remaining set,, then we again 

have the original set^ ' We spme times say that joining 

a s6t, and removing the same set, are inverse 

operations, in the sense" that doing these in succession 

to any 'set alwayfe gives back the original set* This 

fact*5Lbout manipulation of sets shows us Something 

about a53Eition and subtraction* If we add 2 to a . . ' 

' ' \^ ^ 

number and then Subtract 2. we have the original 

■ . • 

number* -If we, subtract 2 and then add 2, we again 
have the original number* Thus, "ad,ding. 2 and sub- 
t^a^cting 2 are inverse operations, in that doing 
. these in succession to ahy number always gives the ; 
original number. Of<.\26urse, adding \ and subtracting 
)^ eare also inverse operations, and so on* 



There is one matter of notation which needs to be 
made clear** In some of the' equations in this mhapter we 
have left boxes for the* children to write in (for example 
2 + = 5)* These^bbx^s are nothing more than places 
f6r the children to write; they* are not intei:preted As 
placeholders or > variables^ ^as is the case in some of the 
other 'mathematics progfrspDis* We introduce variable^ ^ ^ 
notation in the second grade, where we write, JTor example, 
2'+ n = 5.. , / • 
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lV-1. Joining 

Objective ; To introduce the o^e^ration of joining 
and its commutative property. ^ 

VoGabulary ; Join* 

Background Note^ 

If one set is joined -^o another^ the result is the set 
whCse members are those things which belong to either 
of the sets. This is preparation for the concept 
of addition. 

jfeterials : Materials for flannel board 02: magneliic 
board demonstratioti; beans bottle caps, 
buttons} blocks and spools. 

Suggested Procedure: 

Mtex^ the children a3re familiar with the ideas of aqt 
and member, they should be ready to understand the 
concept of join. Some will understand the ^rd ag.^they 
have' heard it used in other situations. 

You might start., with a decionstratdon at your* desk, at 
a low table, or oh a flannel or magnet ic^ board yhere 
•all can see. On one side of the taible, place a set 
of- ten or fifteen various si2ed iDuttons and on the 
other side a. set of blocks, another kind of material, 
or another set of buttons which can be distinguished, , 
from the first set. Each set should contain too 
maiiy members to be counted quickly' as no counting 
is wanted at this time. ^ "^^^^ 

After the sets have been described bjr the- children, 
proceed some^^at as follows: / 
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. We will iiiQve* this set of buttons over to 
■ . join it to the set of blocks.^ ^ ^ 

WHett'we jQin these sets,- we. Have a new 
set. . • ' 

What are the members of this set? ^Buttons 
^ . anid blocks. ) ^ ■ \ 

Touch a? member of the 'set foimed joining the set of 
buttons to the set of blocks, * (A button;) 

• 

Is this button a member of^ the set of buttons? ' 
(Yes.) ^ , . * 



is this^n&utton a member of the set of blocks? , 
(No.) ' ^ . ' i 

* Is it a member of th#-set of buttons and blocks? 
. (Yes.) , ' -. 

Is each member of the set of buttpns a, member of 
the set of buttons and blocks? (Yes,) 

Is each member of the set of 'buttons apd blocks 
./a member of the set of buttons'^ (No.) 

Discuss several other members of the set in a similar/' 
manner. Through this discussion the childi^en should be / 
helped to understand that each member of ;the new set 

(buttons and blocks) was a member of either the set of 

^ «> 

buttons or the 'set of blocks and that each faember of the 
set of buttons and the set of blofScs ^is ^ ja ember of the ' 
new set* ' * 



Move the set of buttons ^back to its original position. 

Now let*s move the set of blocks over to^ 
join the set of buttons. 

When we join the set of blocks^ to the^set 

^ ^ 1 • 

of buttons* we have. a new set. , 

i ^ ^ / . 

What are the members of Ihis set? (Buttons 

^ arid blocks.) * . 
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How is this set like the set we had when 
we joined the set^^of ^"buttbiiis to the set^ 
of. blocks? (it has the same members*.) 



• ' You, 8hotild> follow the same pi^cedures using a vari^ety 
of mat e rivals. Emphasize the* ideas that one set is 
Joined to the other to form a new set; each member 
of the new set is a member of one or both^of the sets joined; 
order of ► joining; the sets does not change the new set. ^ 



the . 



J 



We have our set of books about animals 
, * ' ''here ^"^the lib3:^iry table. On my desk 
is the ^ set Of new animal books* that I 
feot at the library today, John, will 
you bring 'the set Qf new books and join 
^/ . it to the set here' at the t^le? How 

* would the new set be different if we"*" 
tobk, the set of animal books from the 
^ ' library tabl^back to join the set . of 

books on my desk? (No^if f.erence . ) 

§ee that each child Jias a set of spools and a set of 
beans or other sets of two different kinds of material 
on his desk, one set on each side. Again have tOQ 
"many members in, each set to be counted quickly. < 

/Put your right hand on the ;set of bea^s-. 
'^n-yoiir desk. . Now move th'i^s set over ' ^ 
to join the set ^ of spools * . 

What, is the new set on yoiff desk? (A set 



Of beans and spools? ) 



,of sthe set of beans or .the set of spools. 

- Move the set of beans and spools back where they -were 

ihe lesson started. , This time move the set of 




.^rtien tne lesson started, 
heans^wer-to* join the set^of spools 



Ask the ^children to pick up a member of the^ new set 
; which was not. a, member -^f the set of beans. (A spoql. ) 
,^-Pick up a member of ttie new ,set which was not-- a member 
'0^"^'^'^^^^^ of the set of spools. (A be^v) Ask the childx^ . to , 
' ' — • ^pick up a member of thelnew set that was Hot a member 

(None . j) 



\ 



What se-D do we have when w6 join a seVo'f 'Ibeans 
to a set of spools? (AKset, of beaiis and spools.) 

J How is this' set lil^e the set we had when ve , 
joined the set of spools to the set of beans* 
(The members of the new set are the same, 
as before*) 

Emi>hasis is maie 'here on the .idea that the^rder of 
joining sets does not afXect the new set. 

Furtlier " Aojbivities : ' * ^ * ^ 

Describe two sets in the clasroom; a s^ of chalkboard 
erasers, a set of staplers. Ast a child to shoV the 
set of staplers joined to the set of chaIk^>oard erasers 
OA ^ demonstration table or desk. 
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Joining sets "and oounting ' * ' * , 

Objective : ^ 3to preps^ for the operation of addition by 
I ' introducing the joining of set in association 

,^ with the spoken names of numbers 0^ through 

Yocabxilary ; (Review), Joining, Witten numerals for 
niimbers 0-9, member, set, empty set, 
set vith one" member. 

Materials : Materials for flannel board, sets of small 
objects; perception cards (see Instructions 
under Purther Activities), a box of small 
objects for esch child. 



Suggested Procedure ; 

As a pre-addition activity you will find it useful tp 
establish an understanding of joining sets and counting, 
counting both the sets with which' they started, and the 
reisulting set* An introduction by laeans of a flannel 
board, demonstration follows. (T^e same procedure, with 
V slight modification, is applicable to chalkboard 
Illustrations ♦ ) 

Place a set of objects on the flannel board and have the ^ 
set described. (Example: ^el^ of apples, '"set of red ' - 
apples, set of 5 apples.) ^ 

Identify the number of the set and_place the set to 
* * 

one side of -the bo^ard. On the other side .of- the board' 

^place another set. (Example: ^ oranges.; Identify 

* 

the number of this set as you did the first. 

^•'^ VTe now have a set of 5 apiles on our board * 

^ and a set <5f 3 oranges. £et*s put the oranges 

with the apples. ,What have we done to the two 
* . setsf (Joined the set of oranges ''to the set 
,t ^ of apples.) We b^egan with a set^of '5 apples 
andf a set of 3 oranges. ' ^ 
^. How .many members do we have, in the n^w set 

. thdt Ve just made b^ joining the Ijwo sets?^''(8») 

. 129. ■ ' 




^ xnoving the set on the Ylannel board, the children are ) 
€ible to .see the joining of the separate sets and formation 
. of the new set. » , 

Aftei* the. children are f amillW with the verbal presentat Jori'^T 
cards with-'^numerals written on them, one numeral per card, 
' should be placed on the flannel board- or t^le during the 
discussion^ and the appropriate card displayed after the 
number of members of a given set is identified. ♦ 

> What is the' number of members in the set 
op apples? u(5») 

What is the number of members of the set 
4 " of oranges? (3.) 

What is^ihe number 9f members in the set of apples 
and oranges? (8.)" 

Place the oranges on the flaimd. board* Then join the 
^ set of apples to the set of* oranggs and ask that -^this, , _ 
set be described. * ^ ^ * 

When we join the set of. apples tcy'the set e£ 
oran^s, what is the new, set? (A set of oranges 
and apples.) ^ ^ * 

^ Wh'at is the number of members of the set of 

japples ? (5 . ) ^^iDisplay the numeral c^rd. with 
5 .written on it. ' >* 

• What is the number of members of the set of 
oranges? (3.) Display the numeral card with 
S written on it. 

^ . What is the number of members of the nfew set? 

(8.) Display the card with 8 on it. v - ^ 

1"% ^* How is the set we fbnnei *by joining the Set of* . • 

appj.es to the set of oranges like the set ) 
, ^ foimed by Joining the set of oranges to the " * 

^ \ ^ , > set of apples? ^ (The^ have* the same number of 
? members Thfey hgve the "same members. * We ^ - 

changed the -or^^ iil' whicli we joined the. sets ^ 
-'^ but this, does Jjpt change the set which is formed. )^ 



> 



^ Place k' Ts^xts on the flannel board. Ask a child t^^ 
name the number of members in the ^et. Place, a card with 

' this numeral, on the flannel board. Place. 3 kit-^ns on 
the ;riaimel ^l^.ard. *Ask a, child to name the number of" 
members in the set of kittens, ^lace a card with this 
numeral on- the flannel board. Ask k child to join the 
■'set of kittens to the .set of rabbits. , 

What" are the* members of the new set? 
. ^ (Kittens and' rabbits • ) ' ^ 

'What is the number of members in'the 
' new set? Place, a card with this numer^ 
on it on the flannel board. 

A discus siors^'uch' as the following may serve to • 
, evalua^^ how ^ell 'children remember which set had a ' 
given number of members. ' ' ' '^, 

Remove'^the set of kittens and rabhits from €he flannel 
.board and point to the card with,.the niuneral ,3 on it.- 

r 

What set had thi^ ntunber of members?*, » 
%> (The set of kittens.) 

Point to the card with the numeral i^^on it. 

^^What set had this nimiber of\ members? 
* (The set cxf rabbits.) ' . * 

^ijA to the card with the numeral 7 on it. 

- . I " - ' / , ' 

What set had this ntunber of members? ^ 

^ . ^, (The set 0? rabbits and kittens.) 

If we h/td joined the;^:set of rabbits 'to thet set of" kittens 
' wptil'd we have the same niunber of member's in ^he set of 

^rahbitfi^and kittens as in the set we had ^earlier? „ C^es.) 

- O V *^ - 
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Further Activities: * , ... 

i» I I -III V , 

\ ' '' 

!• -Perception cards made the teacher help' to visualize 

the joining of sets/ Several cards , should be -made. ' 
'for each number so that child:^n do not merely \ 
leatn to recognize a pattern .^^ Magazine pictures, ^ ^\ 
pasted on hea^ paper are also usel^jl. ^ome , 
advertisements have excellent pictures an'd are ^fun / * . 
foff, children to find. They also enjoy making these ^ Z 
cards, themselves,. Hold up one' card and ha^ the 
children identify the number of member^ (identi- 
fication may^be made either by ijpcognilion or 

counting, or^a combination of botl^.) Place this , 

on a stand ^d. hold up another card using- the ^/ 

same procedure. -Join the two sets and identify ^ ^ 

the num^ber of the^ resulting set. 

* ' ■ " 

2.* .Sets of objects such as b6oks, vnriting equipmpt, 

art supplxe-s, and blocks may be placed on a" dW^st^ation 
■ ' table. First, identify two sets'and'join one ^ti^T^e _ 

other to form a new set. Remembex to ideniJify the 
• number of members in each set as well aS the number 

of members in the neV set,^ • 4 

" Mani-pulative materials may be used , at the pupils^ . ^ 
■ desks to be joined to fom new sets. Proceed as ^ 

before, being- certain to use orally the.number of • ^ ^ 
' both the set with which you started ani^the * . 

resulting set. ' ' 

• ■ ' • .■ 

,3. Use sets of oiass merabfer^s i'ike ball monitors, erran'd 
' helpers, etc. Join one set 'to another *nd name the . 
- number of the resulting set. (Example:' ball monitors. . 
•. 2, errand helper' Ij ..resulting, set 3-) . , 
. k. An overhead projector, if available, is useful in 
' developing, this lesson,- It provides aiC e:«:ellent 

means of viewing the sets, Vriting' names of numbers, , 
,^ssociated with the'ae set&; and' showing the result' 
of joining one set to the other. 
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^ IV^3* Joining sets and adding bumbers 



Objective: 



^ Vocabulary ; 
^ Materials : 



To develop an understanding of addition^, 

!!?o Use the terns plus and equals^,find the 
symbols + and = to write equations. 

Add, plus, pquals, number, equation. 

Set of: Books, set of blocks, >lar^ sheets 

ot paper divided into three columns for a 

^ ' . chart . 

i . 

Sugge^ed Procedure : 

Ask a child to* pick up a set- of 2 books from ihe ' 
shelf* Have the childvplace the books oh the t'^able* ^ 
s?»ying that this is our, first set. Jlxplain to 

children that we vill keep a record o^ oUr work and 

- ^ . t* " <* 

record this number in the' first column of the 6hart, 



^k^a child to pick up a^set of 3 books. We-"want 
to joj.n''"'this set to the first set by putting tlr^ 
books with the books on the table, tm should then 
explain that ypji will record this number "of bqoks 
(set being joined) in the sepond column of the charts 

As the chart is deVelop<^d, continue to^point out to the 

childEren that .a numeral in the left hand coluiyi shows 

the number of objects ItL the set we starte'd with and 

a numeral on the* .middle column ^shows the number of . 

• ? ' . \ 

objects in the set-*joined to the first set* Join' 

the set of 3 books to the set of. 2 books. * 

ijow many members are in the new iiet of books ^ 



(5.) 
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/ Becord 5 in the right -hand coluairuof the** chart. 

^ ^ Explain to the children^that this numeral (5) shows 
. - the ntacfcer' of members in :the ^new set when the second 
- ' set is joined to the, first set. Continue with other 
J examples, recording the numbers, for each -example on 
. th^'chart? \ ^ ^ v ' • - 

Pupil^s booHj page hO: ^f^^cord iu the left colimm of 

the chart the number of members in 
the set on the left,' recoi^^on 
the center column the number of 
^. ^ * members in tlie set on the right, ^ 

and rect)rd in the right column 
- the aximber of memlJers you would 

heCve if you 'joined these sets. 

Page kO in the pupil's book may be^ uped' f or an 
independent activity. . . 

^ .Continue with the ijifprats^ion on the chart. 

^ Look at the recOrd^^of our work with the 
sets of books . We can use what is 
written to make an equati^j^ 3[ji_^4;he-- ^ 
ec^aifeion wb say^ "two '5lu^^ three equals 
, * five". . ' 

To the number 2 we are adding the rfumber 
• '3. tfhe result Is the number 5. ' 

Extend the chart and write the equation, -2 + 3 = -5 
on. the chart. 

This is how we write the equation. , 
^Continue to extend other rows of the chart in 'a similar 



manner • 
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j Howniany? 




3 





4^ 



a 
b 



e 
f 

V 



• 2' 


a-' 


'5 - 


• 2 - + 5' - 5 


U 




3 : 


.1 + 2 = 3^^' 


2 ' 


0 


■ .2s 


o . A J O 
C + U =^61 


'1 


1 


2' 


X + 1 






- 1).'" ■ 


0 + 




'I '■ 


3 


' 2 + 1 = 3 




0 


1*^ 


..1^ + 0 = 



'^.S9ttietiB€s'*\le oised th^ same numbers, but 'they 
did not come in •the sa^ order ^ and f, 
e**and g); 'Sometimes the number for the new 
set was t)te. same' as the number of members', in 
on§ ot theyse^ (c, e, g). ^ ^ < 

• ^ .'Smetlmes ttfe rtumber for the nejf-set was * * 
greater th&n either of the other 'numbers 



r , 



f). 



. (a, b, d, 

. The number fox. the>ew set was never less-^ 
* ' than either of* the other numbers* / 
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. • Soiling Probl^ns : 
^ In these experiences the materials used on the flannel 
boarc^.shoul^ pot be actual, representations .of the objebts ^ 
in the story problem, ^^nipulative uiaterials may 1 
be used. The idea is to showflfes that have as many - ■ ^ 
members as the sets in the story.. 

Father had two- knives . ' • . ^ ^ 
Bobjgave father another Knife. 
Ifew many knives does^Jather have now?; % 



i 
I 
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What is it that we want to find out? 
''(Hoy many knives Father has now.) 

Yi?s, the question is, " How many Idiives 
^Q^s Father have now 9" ^ " - 

What th3?e6 sets does this story aslJ you 
Jto think about?' _ _ 



Ask the children t^ describe the sets th^it they start 
with and show representative sets on^he fl&nhel. "board. 

wkat must we think about next? (Joining 
^ one set to the other to f irid^ out how many - 
^'there are all t^ether.) 

Proceed by asking a child to join the set of one knife 

to *the set- of t\o knives and tell how many are in tlie 

new set. : 
K • . 

Who remembers what the question in our 

w ^» story asked? (How many knives did ^• 

> * Father have after Bob gave him one knife?) 

Can we UBe, \^at we found out by 'joining 
^ th*ese sets to help us answepr the question • 

• about Father^s knives? (Yes.) , = 

Ask.a.^hild to give a sentence that will tell' about the* 
kjiives. • (Father has 3 knives.) 

What is to equation that can be. written 

for this story? (2 + 1 = 3.) 

* * ' * ' ^.*\' 

# . " ' 

'Other problems to be developed -in the same yoy: 

Three ducks were swimming*' ' 
Three ducks came to swim. ' 
.feien, 'how many ducks were swimtning? 

2. 'Jack saw 6 cats and 3 dogs.» - ^ 

* 

r How many cats and dogs did he - see? 

•3. Mary.had^2^^p^hcils.^ , ; 

BetK^ gavB^ hel* ' Jpeincils . 
Then, how many pencils did Maiy have? * ^ 



Hit 
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Four mice were eating. 

Three mice came to eat* ' 

Then, hov many m^ce Vere eating? 

Distribute sets, of small objects. Display the numeral 5, 
Ask cjiildren to "show" that many objects on their desk. 
Display the numeral 3» ^*:Ask children to join a set with 
that many members to the. set on their desk.^ 

" ' How many members are in the new* set? (8,), 

.Display the numeral 8,. 

Can we use an equation to tell about 

joining these sets? (5 pl^s 3 equals 8.). 

Put the + and = symbols in the* correct places in ' 
the equation.' 



[ [ • Help children use 
uati 

equations such as 6 + [ \ = 7, | | + 3 = 



Write an equation, 7+2 

materials to complete this equation, as well as *other 



Pupil^s Book, page ^1 : Record the numerals in the chart 
/ as on page hO* Then write the 

equation. 

>Pupil^s book, page h2 \ Direct the children to complete 
* ' ^ these equations. . If they need' 

* to use objects to do this, th^ 
should, be allowed to do so. 

Pupil:^s book , page \z * Record the numbers of membe^rs 

in each set! Complete the equations* 



.V 
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Equations 



4+ I = 



3 + 0 



2,+ 2 = 



I .+ 5, f 







2 + 3 




0+6 = 



+ 3 = 



2+H = 






vERIC 




How many? ^ 



Ft* 



Write two equations. 



4 



5" * 



■7 
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HOW many? 




m many? . .5' %. WSiTnany? /_ 

^Wrlte two equations. 
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Vl^ki Subsets ^ ' 

^Objective ; ,To introduce the idea of subset of a set. ^ 

Vocab\iiflry ; ^ ' Subset)' (re>M.ew) set^^ collection-, member. 

' Background KQte : - ' * 

One set is a subset of second set if each member of the 
first ffet is a member of the second. Thus the set of all 
dogs Is a subset of the set of all animals because each 
dog is an anpnal,* but the set of all animals is not a 
subset of the set of all dogs because there ar^ animals 
which aren't dogs. This lesson is. preparation for the 
concept of subtraction^ vhich we wiU^scribe- in terms 
of I'emoving a subset of a set and identifying the number, 
of members in the remaining'^ set. 

Materials: " Sets of objects, materi^'s for flannel. 

board displays, colored construction' - 
/ paper (several sheets of different colors), 
jars of multi-colored beads, rhythm 
instruments, set of play dishes. 

Su^ested Procedure : . " ^ 

'The concept of a subset of a set^may be developed as follows: 

, ' Will each member of the -set^ of children' in 

our "room raise one hand? 

IX), all the boys have one'^haHd^p? (Yes.) 

Do all the ^Irls have oije hand up? (Yes.) ^ 

Everyone put his hand ^own. . " < 

Nowi^let'fi have the girls stand. Is Jane a 
' meinbei^^'or the set of girls?' (Yes.)^ Repeat ^ 
^ t\i±s question about several girls; then asl^ 

. the question inserting a boy*s name. 



r 



Is Michael. a membey^ the set of girls? (No.; 



142 




iSi 




^ , ,Mijc1iael is not a member of phe set of girls. ,k 
Of "What set is he a member? (The boys.) ' ^. 
Will the boys stand? (Repeat as with the girls.) 
' / . We have seen th^t^jfchgre is a set of children in 

«• -~ our 3X)om. * We -also knowjthat there is a set of » 

boys ^d,a set of girls. ^ We say. that the set 
^ of girls is a 'subset of the children because 

^ ev^ry member of the set of girls a member ♦ • 
' of the set of children. The set of boys is a 
sub;Bet of the set of children because every 
member of the' s^t of boys is a member of the 
set of^children^ 

.(Ask the hoys to stand'^'agaip. Theh ask three 
children to raise their right hands.) Ttom, 
' Silly., and Johnpy have**each raised their 
right hands ^ Are these .three boys members 
y of our set of boys? (Yes.) However, they 

liave their hands raised. We call the set / 
of boys in our class with their hands ' 
raised, a subset of the set^of boys in ^ ^ 
our class. ^ * ' 

Repeat the above process with the girls: set^bt girls 
and set of girls holding books; or, thejset' of girls and . - 
girls wearing ^rtlite shoes . , ' * ' 

This eXiercise can be developed further usin§ the entire;_.^ 
^ set of children and describifag sublets of this set. i^: 

• At thi^ point you may wislf.to,use a chalkboard or flannel 

• board to develop further the idea of subset of 4 set. 

• Place a set of "fruit" on the flannel^ board. Tjalk'aJJout 

• ^ the- set of apples, as being a subset of the set of 'fruit, 

, . the set of peafs^as it subset, .etc* ' 



Caution: It is necessary to- identify .the set first before 



iWii<^^^^ . telkiug-about a subset of that given set* We cannot start 
:. .ytth/a gubset and then think of a set • 
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It is,impp3rtant to have experiences naming subsets whose 
- member^, are' n<jt selected on p)ie basis Qf si2ie, color, or 
^use^ or children develop the misconception tl^at a subset.. 

is a subset .because the members belong together for 
. some of th^se reasons. . • , 

• Place a set of materials on the flannel board.- 

How can we describe this set? 
(a set with seven members. A set of .flannel 
■ objects*^ set of a tree, a sj^ar, a cup, a con^ 
a kite, a moon and a b'all. ) . , 

Is the set of a star and a cup a subset of the 
i set of flannel ►board objects? (Yes.) 

" Is the -set) a ball,^ a Subset of the set of ^ 
flanneljfoeo^d objects? (Yes.) 

- Is the set of a swing and a seesaw a subset * 
of the ^et described? ^(No.)* ' • ' 

anphasize that each member of the subset must b^ a membel- 
of the given -set. * 

Is^the set of a ball, a^tre^and a watfermelon * 
• a subset of the' ^et of flaiiiel board materials? 

. (Ifo..) ^ . ' . 

Ilien proceed with these questions, 

* * 

■ ' Is there any member of the -set "cup, cone, ' 
kite^ tha*t is not\ member of the set of . 
flannel board objects? ^(No.) ^ 

. ^ " ^ I^' the set "cup, cone, klt^" a sUbpet of 
the set of flannel' boai^i objects?^ '(Yes.) 

' Is there any^member of the emptjc set * 

" that is not a member of the set ^f 

fiannel board objects? (No.) ; 
* * , , 

Is the empty set a subset of the set of 

flannel board objects? (Yes.) 



Make a "iis^^ of. things' used dtiririg art class (Substitute* 
if this .lis'&'ls not appropj?iate ♦ ) \' * 





-clay 


crayon ^-^ 




'glue " 


' chalk . 




brush 


*;.^'S)2i§50rs 




paper' ' 


ink _ . . - 




pencil 


•string 




paint 


cloth 



Use this list as the basis for .questions about*^' 
subsets to reinforce the ideas previously dealt ^ 
vith in this lesson. ' ' ' ' < 

Exhibit a set of objects on the flannel board. Identify. 

» < ■ ^' 

the number of members of the set, - Place this numeral on 

- the flannel board. Place a piece of yam around^ a subset 
of tAe set of flannel board ob^jects* .-Ask a child to name 

*th6*number of. menibers in, .the subset." Place the -miitieral 
tdr this number on .the flannel board. " Include the subset 

•which consists of all of the members of the set and'the^- 
empty set* • , - ^"^ 

After this ''experience children should be .ready for the 
following indei>endent work: 

'Dirstribute set^ of smatl otijects, nin6 or less -per cltild.' 
Give each child, a piece of ^am. Ask the chi3,dren to use 
the yaxn to mak^ a ring around ct" subset of* the: set of 
materials^ on the dfesk. Give each child a half sheet 
of paper which has' been labeled: 



. ^ ^Set 








* • o V 
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Tell the children to recoil the number of members in the 



' set of his desk \inder set, make the ^ing to sliow ^ subset 
of the set and then record the nxamber of membel's in the 
subs^t<^ Repeat -activity asking children to show other 
'subsets of this -set* ' . ^ 



Further Activity ; 



' If. children wear costumea on Halloween/ the fCJlloving 
activity could be ,\ised: Ask children to stand in a large • * 
ring. Touch four or' five children and ask them to stand ^ 
inside the- ring. (2 witches, 1 bunny, 1 ghost, 1 pirate.) 



Ask a child to name the members of the set in the center 



of the ring. 




Does every m^mbSr of the ^et of children 
in the center of the ring 15elong to the/ 
set of children in our ropm? (Yes.^ 

Is the set of children in the center .of- 
xhe ring d subset- .pf the set. of children 
in. our room?^ ( Yes . ) * * ' 

Is .a. skeleton member of tbe subset? 
"'(No.) . r ^ ' V 5 • y * 

e al^of'the children ^ ou'r i^om<* 
ieii^era't)f %he subset? ,(No. ) . I 



kk i. ""^^1^^: -ayouriE^the lett^f^, " 
whicho^a^^a;* subset ^of^th^ set ^ ^ 



ia the f1Ai^at,'t):ie%S^'\af Wie ;^^e' 




'r 
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iiA^Seland Some i)f its Subsets 



■1 



Apple 





Kite 




Pencil 




• Cup , 



Balloon 




Wagon 



Umbrella 



apple l(ite\^ and cup V~l> 



B/ trtfe 
' @ , wagon 



and barn ^jf^ 





and' cup \^ 



IV .... 



E. ' gun 

Fi;; umbrella. ^ and apple |||[ 




'^r^^M; 1-^' ^^^^^^^^^ /' / 
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sgm^t?;-;-;.:-'.-: . • - • 

^^'^ 

I^iil^t^ i^ •V^ "'^.^^ Bemoving s6t^ and the remaining set 

i^^^'A - objective; • To* introduce the ideas of removing sets, 

H^^fe''^' S the' reiiaining set aiid the Vise of these 

^ECr."" ' * > Vocabulary ; - Remove, remaining se.;t. ^ . * • 
' ' ' - ' ^"^^ * Bacl^grotmd Note ; 
*^ IThis ,is ifurthea; preparation for the concept of subtraction- 

Matyials ; ' Materials for flannel board' such as apples, 
H^' .^ * bananas, oranges, pineapple, cherries, <* 

f£'-- '5 " ♦ small objects as^^beans, sticks and buttons. 

■ Sttggested Proceditre ;. ^> 'V 
On a table^ place a s* jof beans with more members' than can 
, easily be cou nted. Tell a chi'id to remove a subset of the 
' " • set. WhenVe remove a set, the set' that is left -is the 



irSv ' ' . remaining set. , . 



J point to the remaining set. 



1- 



These observations sho\ild be'^n&ide in relation^ to the 
removing of a set and' the remaining sett 

Each member of the^^%et removed was a member . 
- of the set with whic^ we started^ 

%v • ' * • ' ' ^ Ea'ch'' member of the remaining set is a member 

of the set vith which we started. 

^ * Ea^h member of the starting set is a^ member of * 
f^^A-V^ ' ' either the set r^ov^d or the rem'aining set"., ^ ^ 



On ti^ flannel board place a set of fruit contedning six 
or seven members . Ask a child to describe the set. it-- 
may be ^ set of fruit, such as* apples, oraijges, pineapple, 
cherries, banana. , ^ ' 

. Iiet*s pretend that we are going on a .pi(fnic * 
today. We will each take^ a sandwich fpr ^ • ' 
ourselves and something to sha^ vith/t|ie 
whole group. On the flannel bJard is the 
set of fruit \^ich Dick brought. How maiiy 
n members are in the set? (7.) Jerry wantefi » 

some of the fruit to eat with hirs sandwich. 
Jerry will take some of the fruit from the 
' •. ,iset. (Ask a child to take some finiit fi*om 

the set displaj^d. ) This is the set'of ' 
fruit Jerry wfuited'to eat. Is it. a subset 
^ of'the set of fruit? (Yes.) . When.- Jeny 
^ ^took the subset of fruit from the set of 
fruit, he removed it from' the set. What 
is^the number of memb^s in the set 
removed? ^ (2. )- 

« 

Ask a child to describe the sel^' remaining on the Tlannel 
board. (Cheriy, orange, applet, pineapple, and banana.) 
The remaining; set is the set that is left a^er we have " 
removed a subset from the starting set. 

^ ^ Is the remaining set a subset of the starting . 
set? ^lYes, because all members of the remaining 
set must have^been members of' the staJi^ing set.) 
How many members are in the ^remaining set? (5.) 

Call attention to the many sitiAtions in the'school day * ^ 
^experience which could illustrate a set removed and the 
^remaining set, where- the starting set 'is the children in 
your classroom: for example, the set of children who 
went home^Kfor lunch today (theVset removed) and the set 
of children who ate lunch at schoo\ (today (the set remaining). 
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IV-6. Removins sets and subtracting nmbgrs ^ 

Objectives ; To, .review the idea of 'removing ^ subset. 

To use nmber in relation to this set 



- experience • 

' " Vocabiilary : Minus, subtract, 

Backgafound Uote: , ' 

if' _ » ' 

Subtraction 'is described in terms of, removing a subset: 

- 7 - 3 is the n\imber of Bjembers in- the remaining set if 
' *a subset of 3 members is removed from a set of 7 

members*. shaU later consider other descriptions ^ 
(vhlch include, the missing addend description). 

^ Materials : Set of flannel cutoiit^, numeral cards * - ^ 
0, 1, 2, 3> ^ 5, 6, 7, 8, -9 
and ehart to displays nximeral cards. 

- Suggested Procedure ; ^ ' , , ' 

Ask a child to form a set >dth 5 objects on the. flannel 
board. Display the set of numerals and ask 1-f a child 
can find the card for the nximber of members in the set. 
' Place the card on the left at t^ bottom of the* f larlnel 
. brfard. Ask a child* to describe subset of the se^» - 
Remove the subsist' and place it on the flannel board 
apart from the' set with which you smarted. 

Hbw many" members are in the set that was' 
removed? (2*) 

Ask'^the child' to find the n\imeral card which tells this ^ 
number and plfice it on the flannel boaxd at^^the bright of 
the first card. - . 

' _ What do we* call t)ie set that^^is here (indicate- , 
'^^y ' : * * the part that was not moVed-)^? (The'i'emalhing set.) 

. * How many members ^e in -Ipiie ranaining set^ (3O , 



child, to ^ind the nipneral'caxd for, the nti^er of 

• members in the remaining set and -place it on the flannel. 
... "board at the'rj^ht ot >the jDther .cards, 

^ . The. numerals tHe ^bottom of the flannel boai^d 

' " , can be used'i>o make an equation, VTe are ^ub- 

* * tracting the niimber . 2 ,>from 5' Thejre^iiat* 

is the nmber ^3*^ ' - ' 

W^'say 5 minus 2^ equals 3' ' / - ' 

/ , vrite the equ^atfon, 5-2=3' 

7-1^^' ^ As a review yaa might ask* children the- following questions: 

' , ' > ^ • "W^dh. set has 5 members?-. (Th$ set we. started ^ 
> ' ; withO * ' , 

• ^^^C'^' > ^Which set has 2 'members? (.The set we^-^oremoved.) 
^VJhiph set has , 3 members? (The remaiui^^ s^et . ) 

What i'fe the equation? *(5 minus 2 equals. 30 

• in furthei' developmeat- of this lesson the numerals should 
bfe recorded t>n a chart similar 'to that' used in Section 1. 

' IT' u - » ' ' 

The (j6l\miii on the left .is for the number of members in the, 
**■ ^ • 

starl ing setj the, coltmn.in the middle is for the number 
."of meu^ers^dn.the set that was rembVed; and , the .column 
pn^-tie right ip for /the number of members iri the ^maining 
Write the equation which corresponds to 'each^ 



set. 

exg^'ience. ^ ThV completed chart might ^ook like this: 



/Set 


Set ' . 
removed 


Remaining 
set 


Equation - 


• 5.''' 


'2 ' 




. 5 - 2' 3 




^1 


3 


. •> - 1 -'"3 


2 


2 ' 


0 -^"^^ 


■ 2 - a = 0 ■■' 


3 


• 1 ' 


2 


3 - i' = ,a' 



^139,. 

I*' 



'I 

■ i' 

I' 
I 
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Have each^^feil^^Vork'at his'^desk with sets of small objects, 
removing subsets from .sets of objects and recording: the 
numbers 'of each of the three sets. Thfe paper which each 
child uses to record- the .work should have ,-^ese headings: 



A Set - 


* Subset removed 


Remaining set 


Eg«cLtioh 

<» 



























^ Solving Probjyns , ' , , i ; , * • , 

Use sets of* objects and dramatization in order feolvfe^ 
/* "these pMbiems* ' * ^ ^ • / 

• . - " . ' \ ' . 

Five rabbits were in n^^gaa^den. 
• Two , rabbits' hoppe^^away* 
\' ? .Then how many^^bits w^^ iA^mj^ garden? 

^} .JHhat is' it, that we waijt |0 find out? • 
' - (Ho^ many rabbits are loLthe gaSrden after ^soie 
^ ^ go aw8®^;^') ' , * 

Yes, the question is,, " How ' mkly Yabbits were 
left (remained) in ^ gardeiji after some hopped 
away. . 

. , , Describe, the^ first set ^ou heard 'about ^en I 
• ' . r6ad the •sto^. (A set of 5 rSk^lts in a ,^ 
• g^en.)' • ' " \ f , 

•"Have a child use materi^s on flanhel board 'to^^l^v a , 

• . • ' ' ' ' 

set that matches the set of five, rabbits. 



•What happened to this set of rabbits? 
(Two rabbits hopped away.) 



Ask 'a child to show \rtiat happened' using the objects on 
the flannel board.' Discuss the ;^et^of "three members- 
^^*^hat remains after the subset with 2 menibers is removed. 



Do you know the" answer to the problem? ^^hat. 
Is it? (Sgme children may answ^rl "Three"0 




9'- 



* Ask; if th^dnswer Is" 3 , naoaing what^lfe materials 

:were used^o represent the rabbits. Bring^t again that 
we are answering the question^ "Hov many rabbits remained 
V :.in. the garden?" We \ise -^hese materials to. help us find 
:,-?^---ijhe answer,'but the ai:^ver is, "There are sljill three 
/'rabbits in id;/ fearden." - • • # \ 

" . . * equation can be written about this stoiy? 

' . * (5 -2 = 3)- • ' ^" ^ 

^Other problems to, be developed in the sam,e way: 

.t !• »Seven birds were" sitting in a- tree. \ '* 

^ ■ ^ V'. ^ Fb^^ of ihese birds flew away. v* j ' . 

^} [ ' • How many* 6irds^, were still sitting 'in the treeV 

2. ^ HJarH had 5 cents. . , 
, He. gave k .cents to ^^ather, ' 

^Then how- many pents did Mark have? 

/ / 

3.. . ^ther baked eight* gingerbread iien*. , 

^ - s--* 'She gave ^hree of them to l^aa* 

* • \ 

•How many did Mother*have^ thei;? 

^l. Judy JiadT 9 pencils. - . 
' • .*ghe lost 2^ of these* pencils/ 

Then 'how many pencils d,oes Judy h^ve? . ' . 



llfl 




:Fxirther Activities: 



Distrib)ate sets of snail objects. Display the numeral 
• , ' - ..f V A&k each diild to "shoW'" a set with that many members 

on his desk. Display. the numeral A. >^k . childl*eil to 



remove's subset ^wit A ^that many members frbm the sets 
^ on their desk 

/ ■ How manjr meinb^srs are in the remaining set? 
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^ Display the nimieral- 3^ ^ * ' 

What is an eguation that describes removing 
."^ , • r- a subset vith k membeVs from a set^^vith 

7 members? . • • 

(7 - = 3.) (7 minus equals 3.) 
' Place the symbols ' - * and = in the correct' places 
' with the numerals to form the equation. 

Have the children use mani]Dfulative materials to 
find the numbers which complete these equatio ns:^ 

- -D □ -. 1 = and 6 - 5 = Q . 

2. To implement vork vith removing '^a set, have the 
children imagine a birthday cake with ^ to 10 - 
candles. For illustrative "i^nrposes '8 will be / 
used in the discussion here. Place numeral .cai^s 
' ^0 through '8^'*iri,a'^box. - (cards 0 -6 iT jsix, 
' candles, .etc,)* D^aw a card from, the box and show 
it to the children. Tell» them this is th^ nuidser ^ 
of candles which you were able to blow out with ^ . 
^ ' one try. ' ^ • * 

Identify the vmnfiiljer of 'candles'Vhich would still be ^ 
burning. ' (if neces^ajy'^ a row of/ dandles, witli x 
detachable flames might be placed prf 1flfe ' flannel • 
• board, >^nen^the ntimber' indicates- h6w many are 
' blo^ out is shown, t!va* number of f^lames could 
' l5e^moved.) ^^lach. experience should be followed by' 
' writing an eg[uatioa. ^ ' ► 

A chart, cbxx b'^e made for these' experience to show the* 
different etjiation .which were formed. Then when a child. 
» draw6 a dard which Ras been draVm earlier he can be 
asked^to :find the equatipn which. re^espnts Jhils. Only 
the different equations • would l>e added to 1?he chart. ^ 
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^- Pupil^s bQok^ page h^: . ;^ • • 

' •» ^ In each box the. members of the starting s^t^ and the 

rilmiber of members ,in the subset to be remove^ are 
^ • « , • *. > '• ' 

given. Th^ Qhildrfen are to rir^ and sTiade the 

subset »vhich they are to imagine has been removed . 

fjrom the set. They are then to i^cord' into the space 

- ' .provided the ^nuinber of members in the starting set 

V an'd in the remaining set. 

Pupil's book j page kS: ... 

Direct the children' to identify, the number. of members 
of the ''set. They are to indicate a subset to'be 
/ * removed by making a ring ' around' it • Tliey are to 
' -write -jshe numerals which would be used to make a 



r 



retord:.^ 



Pupil's. boffik, page kl' and 48: • ' • ^ 

Direct children to complete the ch^rt which is 
. • • ^ ' ' - 

shown and write the^orrespondlng equation'.^' On. 



Id wr: 
3>' % 



* * * page -48-, ^hey will need to make the ring around 
the subset. / ' 

' J . - ■; ^ • 

Pupil^ s bgok, page 49: ' * • ' * * . 

' Direfct the children to* complete thes'e equatioxis. 
If t^ey^eed to use m^ipulative matejcialfe, they 
shouleSbe .allowed to do so*. 



1'' 



-I 
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if::-" 

» - . » 

||moye a sutset. Ho^n many.? 



lift 

a; 




A ■ 








'4 


i 








3 ■ 


h/ 




/ 7 
























^^^^^^ 


4." 







.lk6- ^ 



— 



' Remove a su&set . 







Equation 




7.-4=0 




Write the equations. 



I - 1 - ..^ 



3 - 



14 - 3 = /• 



16 - 2 - -i^ 



er|c' ; 



3 - 2 



4 T 2 ; = 



2 - 



5 - 2 = 



7 5 



I; 



/ 
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IV-7* Doing and undoing 

Q&jeQtive: *To introduce the notion that adding a number 

and sulftractirlg the same number are inverse 
, operations. 

Vodabulary ; Do'^g, undoing. 

< 

Background Note : 

Adding 3 to a number ^d then subtract-ing 3 from the^ 
result always gives the original -number. We \nay also 
interchange the Order of the operations. Subtracting 3 
from a nijmber epd then gilding 3 to the result Always 
gives, the original nuiaber. *We say that the op^ation of\; 
adding 3 and the operation' of ^ub-C3jacting '-3^'are 

inverses. (We do not Use ttie term "inverse" with 

T ^ 

the children.)' This relation between addition and subtrac- 
tion is ^based' on the corresponding relation between ^ 
joining and removing. Joining a^-s^t'^to a second set hnd.' 
then removing it leaves tlie second set unchanged; 
removing a set which is a subset of a set, and then 
joining it to the remaining set leaves the starting 
set unchanged. ^ 



Snggested Procedure: 



Place a set of toy cars on the table^ Ask a child to. 
describe the set,^ Identify this as the set with which' 
WQ started. Put a set of toy animals oij tfie table,* It 
is not necessary to knq^ the number of members in either 
set. Use sets which have too many. members^ -co count. 

Jo ill the set of toy cars to the set of animals. 

What are the members of this set? 
(Ceers and animals.)^ 

. ' Wheh- wfe joined the set of cars to the ^set •' 

if?" * . 

• Of animals we ^formed a new s^t.^ 

'"-^ - ^' . ♦ ^ . ^ ' 

Remove the subset of toy si whicli was joined to the set 

i 
} 
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of cars . . * 





c 



Mr 



/ 



- What are the members that are* remaining? 
(The set^'of animials.) This is the set vith 
• ^ which we started. 

• the flannel board 4)lace a^et of ducks with three 
members. Have ^he cj^ass describe the Set, name the 
number of*members of this set and^refer tQ?yit as the 
Stealing set. Place a set of two dogs on the right ^ 
side arid identify the number^ of members in the set. 



We have 2 sets on our flannel board. 
Let^s ^oin 'the^et with 2 dogs' to the set 
with 3 



ducks. I (Show by moving the §et'of 
d6gs to the ^set of ducks.) { 



,We now have one set with how many members? 

What i/the equation which tells we have 
added'^ 2 to*^ 3? - ' ' 

r (3 + 2=5.) 

Continue the discussion using this rjew 'get formed by 
joining the set of dogs to the set of ducks. 

How many members have we *in this set? 

Ask a child to remove the subse1b« o|L dog? from th^ set 
of ducks and dogs. • ^ 

What is the number of members in the dubset * 
^ , of 4ogs/Mhich was j^oved^ {2,) 

^[gne the members of the remaining set. 

^ (The set of d^cks, the set of 3 ducks, ^ 

j! o the set of ducki^ with which we staarted. ; 

What, is the Equation wh^ich shc|^ that we have subtrafcted 
2 from 5.? (5 -'S = 3-) " '^f 

Is three the number of duck's with which we 



started?^ (Yes.) 



i 



4 ^ ? 
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Is*the set tj^ same set as the one wit6 which 
we staged? ' (YesO - 

Emphasize with the children that if a set which is joined 
to a set is removed from the new set which was formed, 
then we have the set with which we started. 

If a number which is added to a* second number is sub- 
tracted from the sum of , the two numbers, then we have 
the number with wMTeh we started. The equations which 

vg.^ve]|pp€d while working with^these sets are 
^repeated here for comparison. ^ - ' ' . , 

'5-2 = 3. 

• Place a set of spools -ori the^ table. ^ 

Ask a child to remove a sul^t of the spools. 

What is on the table? (A remaining set.') 

Join 'the set removed » to the remaining set.*. 

Whatj^ is on the table ? *» . 

(The set vith-which we started. The set 
*- ^ fi)£->spools . ) 

" • Was e^ch member of this set in the set ^ 

with which we started? (Yes*) ^- 

• Place a set of. balls on a table. Describe the members 
of the set. 

What is th^ number of^kembers? (7») 

Ask a' child to remove a sublet- of the balls. 

What is the number of members in the subset 
vhick was removed? (3.) <> 

; / ' ^ ; ' : 

What is the number of members in the* remaiakig 

^ — ^ set? (k.) ' ^ ^ ' . ^ 

/ . * - • 

What equation describes removing a set of 3 
from the s^ of 1^. (7-3 =A, ) ^ , . ^ 
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, i Ask the children to think of the i^maining set^as a 

starting set* 

How many objects are in- this set? (U,) 

f ■ •'^^ ^ * 

' • - Join the set ot ^^'i balls which was the set removed v 

1 ' * to 'th^set of U balls/ ' , ' 

'WhatAskthe number* of members in.t]tie-^e^ set? (?.) 

V '-^'V ^ " * ^ '\ ^ ' r ^ 

This is the set which we had berore we removed the subset * 

of three balls. ^ •/ ^ • ^ 

\* , . ^ 

Wfiitt is the equation tb show that we have ' , - 

joined a set pf 3 Wis to the set of ' 
k 1)alls? (U' + 3 = i-) ' " 'S 

Solving PrW lgtns - - - 

— : ' . ^ / 

' 1. Bobby had five balloons. 

^''L .^^1* During the night some of the air went out 

of two balloons. 



r 

% 

f ' 



'How many wep still blown up? (3-) * 
How many balloons were full of air? (3»)<-''^ ^ 
Bobby's mother bl^w up the balloons which 
* had ^st some air/- ^ ' ' - 

^ ' How many had lost some ai^?. J2.) * 

How many are full of air^ain? (5') ^ . : 



V 



X 



2. Tom had ' 2 marbles in his pocjc^t. ; ^ 
^ - He had ^T. jac^^in-his Jocket. 

Ho^ many objects were in his pocket? *(6.) 



^Pom'gave the jacks to -his trdther tq play ;^ 
with Then 'how many j acks." did^. Tom l(ay^.? ( O.* ) 
*Yhat was^JLeft'J)h5i Tom's pocket?" (The set of , 
^ marbles.) _ - ^ ^/'-^ 

y-^ -How marty objects were lefl;! in Tom's pocket r (2.) ' 

y ; . Pu yil's book , page §0: Tell children to fill^blaiiks and to 

' . : « _ record addition and tlien subtraction. 

./Cr~.\, •'. \- Pupil's book ; page 5I:' Tell children to fill blanks and to 
l^^/Ss^Vst-i*^,^^ ^ . , '.'record subtraction and then addition.- 
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♦ ■ Addition and Subtraction ' 





^ .Ho'w many? 3, 



jfow'.many? / . 

•How many ail together? 7 . , v 

^. 

Equation: ^ -h ^ , J: . ."^ 

^ , 



How many all together? 7C How many removed? ^ 
How many in remaining set? . . v3 , . ^ 
• fquatio'n: 



7- ^7 J 
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SubtraCfPOn and. Addition 




How many all together? ^_ 



How many in the remaining set? 



How many, removed? 



Equation: 



J 





How many? , ' How many? 3 , 

How m-any all together? /• 



■ ,.' .,' ' . 

Equation'. S ~^ >^ - . 
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JiyT8» Problem - splving * ' ^ ' 

. Objective ; To develop skilly in solving story problems. 
Yocebulary; Solve (to t)^ us^d infoimally/ not 'einphasized) , 



Materials ; ^Play money (cen^s); num'eral cards 0-9 and 



additional symbol cards for +, = (large 

size set^^for, demonstration and additional 
sets for the children); "balloons" for flannel 
^ board; story problem^ printed on 12" --x 2^^" 

^ tagboard; small objects^for use by children 
* V Vhe» needed, \ , 

Siaggested Procedure : Y 

_ Display 1the folloviig story written on tagboard. 

; * Mary had cen*ts. ^ _ " . / 

She gave Q cents to Tom. 

How many bents does Mary still have? 

.1 will read this story to you. In the first 
two sentences the "box" shows where something 
is jnissing. I will pause there each time, ' ^ 

After you have read the problem to the children, ask 
que^tioas such as these: ''^ . ^ 

Does the story ask a question (Yes-.)' 

Wh^t is the question it 'asks? (How,m^y cents 
does Mafy still 'have.) * ^ ' ' * 
' What does the story tell you? {lAary. had some 
money md she gave som$l away^) J 

• • Can you. tell the answer, to the question? (No,,) * 

Why not? (There are' no rii:mbers to tell how uiany.)'- 
Let^s use some pumpers in *the story. Then we will* 

. • V . see if .He can 'answer the question. 

Ask a child'to show with play money how jtfany cents Mary had 
at first* Write the nimieral in the fi/st box* and read- the 
sentfenbe atoud. (e'.g#/Mafy had'-^f-^ents. ) ' * ' 



Can you answer -the question now? (No, because 
we' don*t know how many cents she gave* away.) 

Have the child' who is holding the* money decide liow bany, 
cents Mary gave to Tom."*^ Point out that this could not be 
moresth^ 7 > cents. Complete the second sentence by. 
writing the r^umeral in its' pixDjper. position, (e-g-> 3) 
and theA read the sentence. ' (She gave 3 cents to Tom.) 

Encourage the children to answer the question asked by the 
third sentence in the story. ^ 
/ " ' can we show that Mary has h cents left? 

The cUiMwhQ has the money can show, the result using the 
set of 7 cent^ with: which\e. started, and removing 
a subset of \3 cents.- \ \ , ^ . 
' Ask a child to come and choose numeral cards' and additional 
, symbol cards "^-o show the equation,. * -"^ * ' *^ * 

■ - — '—J - 3 =A • ■ ■ 

Copy the equation on the chalkboard where everyone can 
see it. ' ' 

Is this equation t»he' answer to the question 

i^ o\ir stoiy?'»^(No.) 

Through, discussion bring out that the equation not 
the answer ^o the » question in' our ^problem, ' "How ^ji^ 
cents does Maiy* have* now" ? - 

' Who can tell me the answer %0 the question 
^ * in our problem? * 

"Now Mary ha§ h cent^/'^is the answer to the 

questioj^in our problem; We can say we have ^ 

^ solved the jftroblem. , ' , \' t 

' ' " ' ' ' * ' J 1* 

^D^^s^y and read to the c hil^ en the following problem: 

Five 




Two dog§ r8|i 
How many dogs ,vBre there then? 



Disciiss the problem from the standpoint of ways in ^ich 
it is diffe35ent from and also like the first problem, / 
l^hasize tliat. although the story problems -^e^ about 
different things, both problems involve removing a subset 
fojom a set ana:,»finaing the.^inober of members in the set 



that remains. 



•Ask the. children to show with a numeral card on ,their 
desks the nximber of members in the set of dOgs that 
remained. (3,) (Some children may rjeed to manipulate 
representative ob*ject3. Permit them to do 90,) Then 
have a child write on the chalkboai^ an e^quation that 
-relates tfte nusibers .5, 2 . and 3^1 (5 -« 2 = 3) 

^Ask another child to state the answer to the question in 

the j«:obi:em» ' . * \ 

* ' . , . -> 

-Three dogs were left,.. ' 

• J)isplay.^this story problem written on tag^Joard: • 

'John had [j balloons, 

, Father gave Q balloons to' John. ^ \ 

How many balloons did John have th^? . 

Remind the children to. listen and think while yoti read *' 

^ the story problem to them/ and"' to remember' that each, box 

- is there to show that something is missing .\ Paus^ at 

each box as you read. Ihen disca^s this problem^ in the 

same 'way in which you discussed the fitst, problem, abgut 

liary andiTom, i*e.^ emphasize the need for specific 

numbers tp^ indicate how maAy balloons ttohn had at first 
• * >' 

*and how many'balloohs Father gave to John, ' 

Ask one child to be^ John aSid choose enoii^ flaijytiel board 
balloons to show how*iaany balloons John had before 'Fat 
gave, more to^him. Write the numeral in the ^box In the 
first sentence, (e^.g, , k). 'Read the sentence to the 



children. 



, Car) we solve the problem no^^ (^0, because 
we don*t know how many ball<;?on^ FalJher gave 
- to John/) » 1 . • 
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If Father gave John at least one balloon, how 
many balloons would John hav^^then? (At least 

Ask -another child to be •Father, .to choose th^ nvunber of balio< 
that Father gave to John (e»g», 3 ), and to displfiy that 
many flannel board balloons.* ' . 

Wr.ite' the numeral to show how many balloons Pathei; gave 
to John (e.g., 3) and read the second sentence aloud.. 

How can find the svunber we need to solye ^ 
*the problem? (We can Join the set of balloons 
John had and th^ set Father .gave to him.) 
How many t>allbons did John liave thj^? (?\ ) 

Have a child use the .large demonstration cards to show ^ 

* * 
the equation that relates* the , nvunbers 3 aftdrr^T*^ 

(It -f-.S = 7.) 

Stress the fetct that h +-^= t is the equa^iion -associated 
with the problem but that the answer to the question asked 
in*'l>he story is, "Then John had 7 balloons." 

Further Activities : ^ ^ 

1. Give\'the children* large sheets or newsprint ancL suggest 
.that they think about a problem o^ their own and draw 

a pipture abcJut it'. Encourage them to share, their' story 
* with the group. Vrite^ some of , the story problems on^ 

sheets of oaktag for use in thi§ connection. ' 

i 2j, Give qach child a card vith a pair of numerals on ilC, 
e.g., 3> 2. Using' large* sheets of paper have the 
.child df'aV* a picture of a i^tory problem which would 
fit the nimibers named on his 'cprd. Discussion Ixk "'^^ 
presenting the activity could bring out the different 
* possibilities for using the -same pair of numbers. 
J . JPoi* example, 3, 2 might be used as , 3^ ^ and 2 
' more, as 2 and"* 3 morfe, or as a subset* of 2 
r rempved -from a set of 3 . , ' ^ * * 



Oive each chiid a sheet of 12 X l8 newsprint a^d e 
^ fev gummed dots of each of two .colors. Direct the child 
to stick dots ox> the paper wherever ha may. wish to place 
them. . He may imagine the d<^ts are anything he wishes 
them to be and he is to draw a picture around them. ^ 
For example^ the dots might be eggs in a* nest^^ or a 
bed^ of flowers, ^or balls, or different kinds of food* 
When ihe child^ finishes his picture he may ,tell the 
-class a story problem thaf*^^s with his picture. 

Story problems such as tfiese ma^Vbe used for further 
experience with? problem solving work. 

Some cars were in front of myjhouae-. ;Two cars 

came.- Then ther^ wer^ four cars. How many cars 

\ - 

were there at first?.^ ? » 

^ ' * t ' • . 
.\ ' 

Susan spent 3 cents for, cahdy and^. 2 cents for 
gum. How many cents did, she spend? ^ 

,Jack had h ballopns^ He g^ve soine to ^ Jimmy. 
) Then he had 2^^ balloons. How many did' ha ^ive <>' 
Jimmy? . ' ' * ' * . - 

This morning David read 1 ' page; in hi»^bopk. ^• 
iPhis aftemodn he read ' 5'' pagek'^ 'How rnany^ 
pa^es did he read,? J \ 

Mother had 5. sticks of candy. She- gave k 
sticJcs to the children. .How maity .sti^cks did 
she have then? ^ . - ^ 

.Bill borrowed some' paper from Bob . He returned 
2 sheets and he still owes Bill 3 sheets ^ 
How many sheets did he -borrow? 

Idark had some<toy boats. He gave 2 boats to 
Albert.* Then Mark had ,5 ^oats. How many boats 
did Mark ha^^ in the^beginning? 

Mary had '3 .dolls.. SheVgot more dolls for her 
birthday. Then she* ftad 6 dolls. HoW^ lilany 
dolls* did she get for her birthday? 
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Chapter V ' , 
EECOCattZING GEOMETRIC FIGUEES 



r 



'background' 



Introduction 

This.^.chapter is devoted to geometry. 

The subject is introduced to the children by means 
of^amiliar three-dimensional shapes. This of the 

discussion is very infoiroal and the classification .crude : 
objects are differeJitiated according to whether they afe 



round 



'*fladi", "square", and so on. 



■r 



The^ rpst of the cha;^ter, as well as the ensuing 
geometric: material through -^the next several book?, deals 
with plane gfeometry only.^ j|or -tonvenience of reference ' 



we now outlitae the,' main ideas (even though many o^" them 



will not be encountered until later). 

We shall study what may be called phyff^bal-geome try- 
that is, the geometry of the" world around us. • The 
study involves a certain amount ,of abstraction, for ,the 
fundamental objects we shall deal with ^e not thitigs 
we can pick iq) or feel or see. We sHall -think of a point , v< 
for example^ as an exact locai?i6n in*^' space. ' 'A point,, 
then, has rno size or shape or color; it has no physical 
attributes at aJLl .exc^t its ^Location. We indicate a ' 
point making a. p^cil dot or a chalk dot; but eirery' 
child will agree thkt such a dot does not mark an exact 
location, and he will ^n^oy imagining the unseeable^ - ^.^ 
points. ■ / ' ^ 

We my remark' that the geometry studied in college ^ 
courses is of a^Mgher degree o f^ ^straction stilL. , ''^ 
There ^jbhe' fundamental jgdt^metric objects -like point and 
line 'are not defined at all, ^^d tjife study proceeds f 
deductively from certaid formally stated assumptions 
about them (called axioms). . ' ^ - 
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-Our pSrppse here is to he lp th e pupil observe BXik 
describe fxm^iiental. geometric relationships. The" di,s- 
c4s'si'on is intuitive. In the primary grades we ette ,not 
partiicrularly: concerned with formal deductions'^' ^ 

Point " * 




a point* we^mean an exact location — for^fexanrple, 

" ' '.\ » 

the exact spot at the corner of a room where two .Syjstlls 

*^ * * - ' • 

and 'the exiling meet. We indicate poiats. by 'dr^witig 

dots; but we realize that a, pentSil dot,: no matter hov", 

otelLL, gives -only ari 'approximate locatior^^ ' not an exact 

.' one. (lii fact, it is clear that a penqll idb,ti ' on. a 
sheet of pap'er covers infinitely many ppints*-'^ha;tj j^s, 

"' W^^''t^iatl :6ai^. be .counted. ) oNgverthele^p, in ordei^ '$0 * 
• keep theUang\3age simple, we refer to the dots thgmselv.es. 



^^S^^:^^'''''^^ ''^ ^t-r-:^:^^.'^^^ .5^ctual points. • . , ^ . 

-7^, .',It .ii "cu^stomar:/' to denote points by, capital letters 1 
^ir^??ir^^ir'^^^^^ A'point is a fj^ed location: points do not move. 



'^'She poitit at-.tfe comer of the^eiling remains even i^*^ 
. ■*^the whole b^il-dlng f^ls down. Nevertheless, i^ mus.t .;; 
^,....'be.,reM^*bered ijli^t fixing a location is a meaningful] •:' 



•is 



a car^ a person, a rvGLer. Anoint . 
ri^spect to* one frame *o.f refer^^nce^n.^d 
1 Respect tci3|L|differentr one. ^6r 
/wheQi^'eL^^ruier is carried aero s$ -the; i'ooiiVi.' -fir . * 

i;h'e' 




A-^epmetrttc^filfee is ^y set joints. 



•'^•'C^gruen^ • 



two 



^^e..;ld^' 'dr"o6ngi:uence 'in geometry- Is ba^c. 
'*^epmWfc^i9.*f$^ are sald'^to be congrupnt jorovi^ed timt \ 

th^y have 'tlj^e^sa^^ gize and shapeV^^A^est is whether^. " 



irsirii.''" 



one -will. ^it exactly on the oth^r. In practice, the 
objectsr^ may not be conveniently movable; .then one tests 
*, for congruence by making a movable %bpy of one and checking 
it against the o^her. Of ccntrse, alj. such tests, 
since tKey imrQlvel actual physicfiil objects, often includ- 
ing the human eye, are only approximate. ^levertheless, 
in ocder to keep the language simple, we shall say, 
"the segments * AB- andf CD are congruent" (rather^han 
seem to be) — just as people say, "Johnny and Jimmy are 
exactly as tall as each other" (rather than seem^ to lie); 



Curve. , ' ' 

.^.^ ^ a curve we mean any set of 'points followed *in 
passing from a given point A^-to a given point B. 
'Inherent in this definition. .is' the int\iitive notion ^ 
of continuity; this is a cxirve: - ^ ' 



and so is this: 




while this is not a curve: 





(Hbijever, it is a union of three ^cu?:nres*) We agree 
.that a^ single goin€ is not a curve . 
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It is also noteworthy that, according to the 
definition, a curve* can be straight (in contrast witU 
everyday usage). This is a curve: 




and ,so ig this: 



*Line Segment " > t ^ ^ 

The last picture is an exaTT5)le of a line segment, 
that is, a straight curve. The en^oints'-are mai'ked 
A and B; th^ line segment is denoted, accordingly, 
by eithe;: AB or BA. Again, we agrefe<>that a^* single 
point is notjfa jline segment. 

Observytha^t a line segment can always be e'xpressed^^ * 
in many different ways as a unioft of other line segments. 
For/ekapip^e, the line ' seement. AB sijown here" is the union 
of the line -segments AC and Cl, the union of the . 
line segments AD, AE, and' CB, etc, . 



When a line segment is extended infinttely far in 
both dl;rections, we get a line . Such extensions are only 
conceptxial, of course, not practical. A line has no 
^endpoints. No matter how far out we go in either direction* 
'along a line, still more of the line will lie ahead, 

.9 

The infinite e^ctent is indicated^by arrows. The line 

contairyLng points A and B is denoted by AB. The »> 

line shown "contains j)oints A, B, and C; some names 

•^t^ 

^ for this line are, "i^herefore, AB, BA, AC, BC, etc. 




^ Npt^ that, although AB and A? are different line 
segments, AB and AC are the same line . 

Just as a line is the infinite extension of a line, 
segment in both directions a rajr is the ipfinite 
extension of a line segmerjt in one direction. A ray 

V 

there*fore h*as a single endpoint. The Infinite extent 
^ .of a ^ray is indicated by an arrow. The ray with end- 
poiiyC' A an^L containing another point B is denoted by 
AB. The ray .shown has^ endpoint A and contains points^ 
* B and Q; spme ntoes for this ray are^ ^erefore, 
' AB .and AC. . - . . 
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Note that, although AB and BA - are the same line, 
-J AB and BA are different rays. 




AB = BA 



Angle ' 

?y an angle we. mean 4;he. union of twjp rays having 
the same en^poiht. ' (We exclude the. case' in which the 
two rays are part of the saifte line.) The .common endpbint 
Ts called •the vertex of "the angle. Th^ plural of 
"vertex" is "vertices". Tt)e angle formed by ra^s AB 
and Ac" is d^oted by Z. BAC or ZCAB.^ 'Two segments 
with a common endpo)^nt detejrmine an angle: segments 
^ AB and AC withV:ommon endpoint A deteiroine the 
angle Z-BAC with vertex -.A: 




Right Angle 




twor 



can 



5ram, ^lABC 



An angle l^s called a right angle if 
fit together to form a line". In the 
is congruent With Zl^ABD, and the ^h3:^ points C, B^ 
and D . lie' on a line; therefor^/. ABC and ^'A^ 

'A- ' - ^ - 



are right, angles. ' 




1 ( ( 
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Note^ thaVlhere are two parts to the cLefinition: the 
part^concemiftg congruence, and the part concerning 
the line. In the next' diagram, Z'EFG and Z-EFH form 
a lliie Ifut are not congruent, while L KM and Z. KLN'^ 
are congruent but do 'not fonuv^a line. 



H 





' Plane ' . 


Vhen a flat surface such as a' table top, waH, jft 
. ;5heet of glass, or even this sheet of papery is extonded^jP 
'infinitely in all directions, we get a^^VT Notice 
that if two points, of a line lie in a given plane^ then 
the entire line is contained in the plane, Two"^ intersecting 
lines determine a plane. In the teaching materieLl, the 
d-nfinite ^xten^ of the plane is not stressed. 



Closed Curve, Simple Closed Curve ' ^ A ^ 

Ve hkve cfidled a curve any set of points followed^ 
,inot)assing from a given point A to a §iven point 2.' 
When the points A an^d B coincide, the curve i^said 
to be closed. 



V 




A closed curye 



I 
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A clcJsed curve tli^i lies in a plane and does not.^cross 
itself is. simple, , ' • / 




; * . A sinrpl^ closed curve 

A sfnrple closed curve .has the interesting property of - 
separating t^he rest of ^he -plane into two subsets, an ' 
inside or interior (-Wie ^subset, of, the plane enclosed ; 
by the, curve) and an outside or exterior. Any curve' 
connecting a point of the interior with a point of the . 
exterior necessarily intersects the Sii^pie closed cui^e. 
(It may .be of interest that this seemingly obvious fact 
'is actually quite hai;d to prove.) 

An important class of simple closed curves is the , 
class of polygons. A polygon is a s?.niple closed 'cui^e 
that is a union of line, segmeats. -Recall that a line 
segment can. dlways be expresse4 In many, different ways 
as a union of line segments. Hence a polygon, too,, can 
' be expressed in dif f erei:jt ways as- a union of line segments 




l!he union of ,^ BC, and CA i= 

the union of AD, W, BC, and CA,- 

If we look at the vari9U'S line segments in a polygom, 
we notice that they ^ are of two Kinds: those that are 
contained in other line segments, and those that a^ not 
contained in oth^r line segments," Fo^exan5)^e, in .the 
pict^e abov^, aS ^is of the first kifi'^V since it is 



contained i?i the line »egm^nt AB. On the other hand, 
^ is of the second k^d', since it is not cchitained in 
any linfe segment except itself, tine segments of this 
second kind ai^e called sides: a line segment in^ a . 
tJOlygon is called a side if it is n<^ contaiped'in any • 
other ^line segjpnt in the 'polygon. The polygon shown 
has three si»des: BC, and CA. A polygon of three 

ft^sides IS called a i^riangle . A polygoi\ of four side^ is 
a qdadilateral ; of five sides; ^ pentagon ; of six, a 
hexagon. (The last two' names are no| used in the teaching 
material.) * 





quadrilateral 



pentagon 



hexafeofl 



It be observed that two consecutive sjdes of a poly- 
gon — that is, two sides with an endpoint in canmon-^-never 
lie on the same line. The ^ndpoints of tbe sides are the 
verti ces (singular: vertex ) of tj|e pplygon. The vertices 
of the triangle shown above- are A, B, ' and C . • 

Rectangles are special kinds of quadrilaterals. 
Si^^uares are speGiklSJcinds of rectangles.' 



legion 



\ 



The union of a sl^raple closed^ curve and i-fcs interior 
^is (5alled a refeion « We refer to a triangular region,- • ^ 
\r€^ctangular region/ or circular region,, etc., indic,ating that* 
the simple closed curve is a trirangle, rectangle,' or circle^ etc 
For example, an ordinary 'sheet of paper is a Vectangular region; 
stl;\e edges of the paper , form a rectangle. ^ ^ . ■ \ 




circle 
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circular region / 
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V-1 . Familial thr e e - dimen s lonal shap^g. ^ 



Objective : To lead children to observe distinguishing 
features of spheres, rectangular prisms, 
and cylinders. ' ^ 



r: 



vocabulary ; Shape, round, f&ce, edge, corner, surface. 

A table' on which there are familiar, ob^jects 
(at leasi i5)-.- balls,^bo^es; bloclfs, / 



Materials : 



•plastic contaiaers,*and the *like. These I 
' should be restricted to ob jfects that can 
serve as models of spheres, rectdn^olar , 
prisms, ^and cylinders. A qet of commercial 
? models is highly recommende^diJ ^ • 





Rectangular 
prism 



Cylinder 



\ 



Suggested Rrocedure : ^ ' ^ -K ^ ' " 

AU. . t \< ' ' - ^' { . ^ ^ )\, / 

This expiratory lesson Erects attention to the ^ geometry 
of spheres, rectangular prisms, and cylinders. Ther^e 
should be a sufficient number of objects ^vasfed iti 
: color and^Bhape) so th^t all "children have an opportunity 
to handl^and^to discus^ the objects'. Tfiey should run ^ 
their hfjnds over surfaces, along edges,^tc. As the* 
lesson proceeds, use the words object;, item> and- thing . ^ 

'interchangeably uijtil the chiidren^b<i^^ learned the word ' 

^ .objgct . ^ 
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You may begin this lesson by designating desks on which' 
children are to place objects that l:;ave some Icind of. 
likeness io each 'olfcher. Begin by asking a^child to ' 
place an object (item or thing) in one of the places • , 
Ask another child to select a! IJeecond object. If he ' * 
'does not think it should be placed with the first object, 
h^may 'place it on another desk and explain in what way 
these objects are different.' The classification has 
l)een' established at this point. ' ^ 

sWhen thQ other children place objects in the vari6us. 
setsy thsy shouid use this same classi^Sicaiion. You may 
find ^^hat' the first sorting is dotle- according to color 
'or size'or^use of the object or material from which it 
is made/ etc. Let the children continue the classifi- 
/catioh by using six or more object*s.. As each object is 
placed with a set, discuss with the <:hildren whether or 
not it belongs with the other objects in the set, ^ ,V 

Sta^ again with all obj^l^s in one set and tell the 



Objj^i 

oimer 



clfildren to think of oimer ways %b sort them. Let the 



children .develop several classifications. If shape , ha€' 
noVteen used as a. basis for sorting, introduce it. 
First place a ball on one desk, a box on the next desk, 
and a can on the -third. Then select! another object and 
ask thp children why it should be placed on a parti c\iLar 
•t^ibl^. If -a response Is made that i^t has a* shape^ like 
a bail, agr^e/ and CQmmeht\that ^it iW a shaj>e'd li^e 

a ball. The ^activity should result -in some such ai*range- 
ment as tbkt .pictured below, ill 



After the sorting is^^conipleted, .the children should ^ 
identify what the objects *in each set have in cc«nmon. ^ ^ 
Their- description of the sets'^may be: objects like , 
boxes, object's like balls,, objects like sp6ols. Help ' 
develop the awareness of these shapes by describing ^ r 

the boxes as ,having edges, flat si&es (faces), and.cor- 
ners5 the cans as having* edges (rims) but no comers^ . • ' 

and the beills as "having neither'^^edges nor ^corners'. ^ ' , 

' . ' ' 1 

Pt^il^.s* bifetj pages 53-5|l: Recognizing the Shapes 'of Fifflir 



Ideas "* 



Obj^cts^arS shaped^ in different ways. 



. ^ Page 53. ' 



(Balls ,\ cans, boxes*) 



Call attention to some of the pictures 
/of oVijects aoh 'the page. Ask the chiicLren 
t^'llpok^at the first row. Nqteb that ^a ^ 
*^row goes acjoss the pi^f^^.not up and ^^^|^^ 



acre 

4. 




Ask- what tl» first object J.n the first row 
is'. (Ball) Trace the mark on the' bail. 



ERIC 



IS'J 



'173 



1\ 




What are the names of the' other ^ * 
pictu^jes in^^the'row? (Crayon^ golf- 

Which picture has the same shape as 
^ the baseball? .('Golf ball. ) - 

s 

Mai-k the golfball in the same way the baseball 
is marked, r • • ' 

iei>^k the children to mark the. first , 
picture in the other rows, and one bther 
picture shaped like the' first one in the 
same row. , . ' ' 



This page has more choices for marking in 
each row. Ask the children to look at 
^ the first ^row artd mark the two objects 

that have the same shape r * Check ihe 
accuracy of their markings, then give 
instructions to- complete the page. 

Further; Activities : . ^ - " 



•9 



-1. Ask a child to put his h^ds behind his back. Then 
plice in .his hands an ob'je^ct shaped like one of the 
thitee kinds ia this lesson. ('It would be adviafable 
to Include .objects which had not been 'useia iflf the 
earlier, sorting.) Ask the child to iclentify' its 
* shape. Con.tinu4 with other children and other ob- 
jects. ' In eacji da^e, ask why the object isVlaasified 



*^'a$,\^1;^ i6. ChaLkj^^^domJnoes, and cylindricla'pin-. 
' ' ' box^s wi^uld be heipfill. 

2.- flave ^Jhildaren ia^ntify*Qither objects in the, room' \\ ' 

/ * ^ ' V* * * ^ ^ 

: that co^Jld bf placed -In one of the three*, categories 
*Jy^>^^^^^^ yi»sh H:o prtng^ |^om home varlp'us objects^^ . 
to jS^d* to the CQilectioat*-^ Flashlight batteriefe,,^ 
b&lls, blocks, pencils-,' ch^'k, or simple t9ys can 
^' . be 'cl^ifieS. as^jfehey are 'broiigjfi^ 'jln* " ' T ^ 

1 



•v,,^ / ^ . Z*j ^ctuijes pf foj^c^s. c^n alscT be^brought,^ 
''^^^ ^ cmUdt^ tell wly each .0 



In aAd classi- 
.objecSt can 



> 



be. put in that particular classification. 'iMs 
proc'^^are not ojily* helps to itientify the geometric 
flares but also pi:ovrd^s the association of the 
picture with the object and with the geometric fig- 
ure they represent. Hhe pictures may be .arranged - 
on a. bulletin board, in a scrapl?ook, ^'tc/ ^ - 

If children ask the geometric names of the objects 
that t:hey handle, supply these||^ames whenever possible 
Although introduction of sxxch names' as "rectangulai*" 
prism", "cylinder", and "sphere" is not-the purpose, 
of this chapter/ some children .are interesl^ed in new 
words and will take ^pleasure 'in hearing *th6m. 

Have* seVeral small packing boxes ^more than necessary; 
available' in which to^Tik the objects. ^^^^A§l>4>he^ 
children how ^the objej^s might b^a-t be' packed to* 
save* room*. Some suggestion 3. might be J 

- ' Eec:J;angular figures^ can fit .together V 
^ b'eoause of their edges. 

r ;• 

' \ " Large round figures have waste space 
/ ^ in whi clt' smaller 'objects can,^be 

' > : \ packf.d^ ^ . , ^ ; ;^ J • 

' ' > - ' * * Balloons co^iL■d ife ^deflated, * - 

Then have the children .experiment witH ways' of ^ ^ 
packing- Gftinpare "fh^ ease^br,diff ipuUy qf packing 
' vilih-that of^a^^boJc or cfomih^es^a^^c^e^^iters, >^ 

' Read to the ibil^rerj s-uck,bo'oks as: , ; 

'^^ . ^ / « , , 

Berdney, A Kiss is ' Round 

• 'Kuskin, Sgmre as. a House ^ ' 

averts,. The Dot ' - ^. ^ ,i 

'Scfil^in,'^ Shaj^es . . , \ ' , / 

'Wolff. Let^s Imagine ThifiXibg .of Things ^ . ^ 



\ 
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V-2. Simple clpsed curves • 

Objective : A'^elimina'ry classification of some simple 
' ' W.osed curves. * ' •/ 

* • • ' - 

Vocabi&ary * Straight, rounded, circle . 

Materials : Balls, boxes, and cans as in the preceding . 

section; rrfodels^f circles, triangles, rec- 
tangles, and other curved or polygonal figures, 
such as triangles from rhythm instruments, 
. rectangular picture^ frames,^ circuiar embroi- 
dery Voops, rubber bands, stretched around ' 
pegs on a pegboard (or naiis'in a'piece.of ceiling 
tile), 'modei« made from wire or starched 
^ ^ string (-Do ''not use ceLrdboard sheets ai/ they 
^ * / s^iggest the region's rather thap the curves 
- ' -themselves. chalk -and strijpg for drawing 

" '"Circles on the ^chalkboard. . .* : 



Suggested Procedure :^ * ■ ' * . , , 

y Pi stinguishang - between " straight " and " rounded " ' 



'Before the lei^son draw aeye^al polygons jand other simple 
closed Guides on the chalkl^g>ard. Include a,t- least- fhree. 
circles. 



V 



Point out that some of the figures are rounded, while 
others hkve straight sides'. Discuss and classify each 
figxire in turn. 

• ' ■ ( 

Display and discuss the triangles^ frame s^^ and hoops^ . • 
and the pegboard and wire models. 

'Display the balls/.-bbxer, and cans.'' Show the circular" 
seam, of a ball.^. JDo not i^e a bas^all; its .^^m not 
a plane curve / Iri<Ucate the rj>und^d rims of tne carts'. 
Point oiTt the straight edge% of the boxes*. 

Have the children' looK f?^ objects about the room whose 
shapes they can classify: the rounded rim of the waste- 
basket or clock ^ the straight edges' of the de^k x>r 
window^ etc. . „«■ » . • .* ' ' . , 



Rounded ov Straight 



P\jpil^ s book^ page 

Read the instructions to t^ie cliildren". The child is 

the 



to ittske a' maxk somevhejre on the figure.* 



■ •A" 




* I . 



. Rounded .or Straight . 

Mark each, roll nifed figure^bj'^e.:']:'/! ■//:■.' •& ' ^ 



Mark each figure with strajglirt side^l:'^. / . ■ 
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7 ' . ^ *P^ Wli>^^ sKi circles from pther ro\mded shapes. . ^ 

')\ ?j;f»^/'/t)ireot Ch^lctreil's attention again 'ta J th6.fi gures.^On" t^^ ,i j 
'^^^ ' ^^^f.}^'l^! feti^Hl>oard-.'' Tell the children\that You are gcdng . 

~. ^\^^'./.Co:ei'ase';all. the figures '(<^'-pi<St^5V^^ 

if i/ i':/''^V/'*s^des. ^ ' 
t."** ^'""'.y Y When all the pdJlygons haveA?een erased, repla^ then\ 4 
;;• 'with curved figute^that you can draw freehand. " 





IntrcAuce t>ie word crircle . Consider the figures one 
by one, picking out the circles/ .Have the children 
tell why the circle is special. ("It looks the same 
'from everj^ direction", etc:9 ^ • 

-Pupil/ s book , page^ g6; | Circles 

Read the instructions to the c^hildren. The pupil is 

to make a mark somewhere on the figure', ' 



) ^ 



i 



■ ■f ,1 



LC 



191 



181 



Mark (each clrt lrareeh. » 
Mark^cMtfier figui^e red. ♦ 
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V*3- Polygons 

Objective ; A preliminary clas^sifidation of s6me polygpns 



Vocabulary:, Trjy&ngle, ire c Jangle, aqliare. 



^Materials : Boftces,- models of triangles^ rectangles^ and 
ojther polygons, such 'as tV^arlgles from rhy- 
Ijera instruments^ rec^ngular picture frame fe, 
bber bands stretched around* pegs on^ a 
pegboard '(or nail^ in a piece 'of, ceiling * 
tile}/ models* made from wire on starched 
st^ring; sticks of various lengths. 



Suggested Procedure :* 

This lesspn requires- 3ome f>}?eparation of-' the chalkboard. 
« 

On the l^t side of the chaikboard, draw several polygons 
Include at least "lihree triangles and three quadrilate^rals 
and a few p^olygons victh livle/ or more sides . 
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' Cfe the right side of the chalkboard, draw \several quad- 
rilaterads . Include at .least five' rectaxigMe, two of . 

^ wliich are squares; at least two of the reciangTes, ' in- * 
eluding one'^pf the squares^ ^hoiiTd be "tilled". Keep ' 
this section covered fran view vaatil needed.- 





Classifying polygons according to the nlcnber of sidgs 

Ask the class ho^.thl set of figures ^r pictvtres) 
^■^drawn- here differs from those discussed fast time. (All 
^of these have straight side's.) Pick ou€ a 'triangle and 
show that it has -three sides; write ^'s** inside the 
triangle. .Pick out a* qtiadri lateral and show that it 
has four sides;/ and writer "V inside Ihen consider 
the remaining figured in turn, getting the children to 
• agree on the number of sideis, ''and recording the number 
inside the figure. ' , ' 

See if .children know the name, triangle > for polygons • 
having exactly three sides. Suggest the name if nec- 
essaiiy. Consider ,^the figures once more, picking out the 
triangle's. -The w^rd "quadrilateral" is notlntfodviced 
at this stage, tbut' should be given* if a child asks 
for 'the narie of a polygon of foUr sides. For five or 
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iiore sides,! it is enough to tell the* children that 
special nanf^s do exist (Possible exception: some 
'children viiliL knpw the word "pentagon.") ^ I 

^ splay.' the \Aetal. triangles, the picture frames, and the 
pegboard--and!iyire models, of polygons. %ve the child- 
ren classify Uhelr shapes.. * 

Simply $ticlcs\W varicfus lervgths for the children to. 
form into triirtgles. Mak^ sure that the two shortest / 
sticks have a fcbmbined l^ngxh greater, than the lorlgest; 
then, no iQatte^Vwltich three* the child picks out, he 
-will^always be^ koi^^ to construct s triangle. 

r ' ' • ' 

Pupil^s book , paA^ ^7: , Number of Sideg " 

Read the instruet^Ws ^o the cjiildren. ^ 



9 *\ 



Distinguishing, re ctan'gles and s'quaxes from other 
qUkdrilaterals * ^ . * 

DtscJlos? the.figures on the ri^ht side of the* chalk,- 
board.N Ask the 'class" how the set of figures^ (or , ^ 
pictures) drawn here diffei^s from -the set discussed, 
earlier in'this section. (Each of theSe has 'exactly 
four sides.) Tell the class you' are 8lL1 g9ing*' to 
look for some special figures in the set. Ask .whether 
some' child sees 'a Mgure that is special in any way. 
Point to» the rectangular picture f rame^ ind the rec- 
' tangular window ftame as exanqples of the special shape 
we are looking for. . if -necessary^ ask explicitly 
about the comers, try to lead the chij.dr,en to the 
^idea that in a- rectangle, all four' corner^ "ipok 
alike". In-^roduce the words "rectangle'' and "square". 
Sane children may object to calling ''the sqOaye a^ 
rectangle; point out that it is a special Kind of 
rectangle, just as a lollipop is a special kind 
of candy. You may even refer to a square^from the* 
beginning as a "square rectangle". ^ , 

Have the children make rectangles by bordieringva ' 
sheet of paper with a crayon,. 

Display several'boxes ajid point out hdw their edges 
form rectangles or sqviares. Hav« the children lo'ok 



for rectangles in 

ELTK 



ihe room as bo\iftdaries of desks^ 

L « ... 

the' chalkboard, and so on. • 

% 

Pupil book, page 58 :* Rectangles- and squares 

^Read the instructions to the children^ The chi<Ld is - 
to make a mark somewhere on the figure. ' 
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Rectangles and Squar-es 

Mark eact^ square green. 
Marliieach otheir rectangle red. 
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V-if . \Class±fylU8 regions ^ . 

Ob jeotwe- : - To recognize that a circula^., region, 

rectangular regipn, etc., consists of 
' ^ ' the cxirve itself plus its interior,. 

To identify circular, rectangular, 
trianguleir., and sqviare regions. -* ' ♦ 



Vocal^ulary : ' Cirpular region, Rectangular region, c 
tri^n^ar region, square* region, inside, 
^ ouliside^ on. . * ' ' , 

^laterials : Vdre models of circles, 'rectangles, squares, * 
triangles; flannel regions of the ^ same' ^ 
, shapes. ' . ' , 

• ' ' * * * » • 

Suggested' Procedure : . ' " ^ ' 

Ih preparation j^or study of regions, review the iOeas. ; 
of inside^ putside, knd on. In the . SMSG Kln^ergkrten 
book there ar^' many- ac^tivi ties that call -attention. ^ • 

to these ideas. "'^^ / )j * ' 

* * 

■Rie use 'of playgrorugd oircle games can reinforce » 
the idea. of a ci;^cle ihrough their, references to the 
'.above terms.' Sueh'games include: "Froggie in the 
^ Middle"; "The. Farmer ii\ the D$ll", "Bow. Belinda" , - , 
. "In and Odt the Windoi?", , "Looby too", "The Old Bfass 
.*Wagon") 'and/'Hokey^l^key". Step on the circle to 
,show wfier)& the curve is. 

< . <■ 

The pl^lyground' oiitlines" for '^^our Square can be use(i . 
to- find several squares. " 



-^The outlines of the' volle^b^l or basketball court 
•are example^ of rectanglesjj^ though these ipay tend' to 
be too large for delineation' at this time. V ^ 

On the flannel board placeman assortment' of regions of 
the types above. Compare these with models, of .circles^, 
rectangles, triangles, and -squares Ask how a cir- 
cular figure is like a circle and how it is different.' 
(Alik'e in shape; the edge of the felt figure is liHe 
the wire cii^cle; the inside o^ the felt figure is 
"fu^l"; and so on.)v' 

-.Tell 'the children tljat any object like the^ felt cutout 
^has*^ longer**name . It is called a ci'rcu3.ar region . 
Its edge is a circle. 

Continue with the other figures. Refer to 'their ' 
straight edges as* sid^s. Use the termsf triangular 
region^ rectangular region , and square region . 

Place the wire models on- a. table in separate clas- ^ 
sificdtions. .Aslc a child to go to tfie flannel boai^, 
remove a region, co^npare it with a wire model, *name ^ 
the region^ and place it i^ the proper cla'ssifi cation/ 
Continue until all the figures hf^ve been removed and 
classified. , 

•Pupil's book', pages 59-63: ' Regions 
Ideas 

. ^ A circular region, rectangular region, 

etc., consists of the cur^e itself 
plus its interior. ' 

* PeCges » 59 to 62. 
♦ 

9 ' , t 

Each page includes a different type of , 

' -region to 'classify. The" instructions 
shouldHie read and the sample ansve^ 
noted on each of the first two pages. 

Page 63. . . 

Here th^ children, need to mark the curve itself: 

♦ 



r . 



Regiops » ' 

Mark the triangular regions. 
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Regions 
Mark eacl) square region. 
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F\irther Activlti'es : ' *. ^ 

1. Place parquetry, blocks in a bag for a game of 
identifying figures.. If blocks are not available, 

* figures cut from Jbagboard ot cardboard may be 
used. Children tak^ turns. Each reaches into 
the bag without looki^and identifies the shape 
of a block by feeling it. He may 'say, for example, 
"The block is shaped' like a triangle/' Tlien 
he brings out the block. If "n^he other playerg' 
. agree thai he i^ correbt, he places -th^ block • • 
in front of him. Otherwise he returns it to the - 
•bag^ At the end- of the game, the child having 
the most blocks^ is the winner. It is neces^ry, 
6f couirse, to ^establish, thfe , rule that each child ' 
must have the same niomSer of turns* Children can ^ 
make 'tally^ marks to 'keep track of thlir turns. 

t. ' ' i . ' - 

2. Start Oigr H£ Book of Shapes with a pa§e for each 

*5f the figuresr-rectangular Jregion, triangtaar ' 
• ^ . re^on, and circiilar region. Pa^te a model cut 

from construction paper aii^the top of ^ach page. 
'Children may cut pictures from magazines and 
paste them on appropriate pages. Do not hastily 
reject a child's selection as incorrect; inquire. 
jSome aspect or detail that escapes your attention • • 
i^fey have been seen by the child!. 

3. Give children geometric regions cut froii ddlored } 
' ' ^ • /'--construction paper.' They may assemble the shapes 

into "pictures" of animals, people, ^oats^ ' * 
^ ' bidldings, .tree forms, and so on. 

Provide parquetry blocks and desi^ blocks for 
, children to use ih making designs, pictures, etc". 
Further intuitive understanding amopg ^geQpetric;^ 
y. . - figures can be dfeveloped by such'' experiences-^ ) 

> ''The i?)Jent of this chapter is to* introduce concepts 
' and' vocabulary rather than to have cfiiildren 



master *the# content . 
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Fitting regions /[ ' \ * 

Objective : To distinguish different regions by- seeking' 

* to -fit thein #1 each other. ^ j ^ 

Vocabulary: Match, fit. ' . * 



Materials ; Flannel board regions of different ^sizes 
and shapes;, there .should be two jsets of' , 
congruent figures of coiitrasting colors 
(red and green, for instance); also, one 
square clearly larger than the- con^gruent 
figures; a few sets of 'construction paper 
regions "in two colors, as above* 

Suggested Procedure : , ' ^ 

Place on the flannel" board some of the. red figures 
as shown: _ - 





Talk about what it means to fit exactly, or to match- 
exactly. Show how edges of coins of like denomination 

-^atch exactly} 'discuss the way the edges of slices 
of br^apl often fit e:^ctly in a loaf. ^Pages in a,. •> 

^ book mtch, and one end of an unsharpened pencil may 

^ fit exactly against the end of another,' with nottiing 
left over of either pencil* ' . 

Hold up- a g^^en rectangular region which will fit 

* exactly one of the red ones > on the flannel board. • 
Hold it with its sides paraldel to the ^side^^ of . thQ 
one on the l^oard. Ha^e .it descri-bed as a rectangular 
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region,. Ask whether this region will exactly fit any of 
thQse,on the flannel board. Have 'f* chili, do the matching, and 
show that all sides .match, or fit . 

Remove the two figures, place the green one on the flannel 
"boa^., and ask whether the red one cah be matched to it. 
Remove the green figui^e and ask whether it wpuld fit on any 
of the' other regions on'' the' f-lannel, board. Have a child try ' 
to 'fit it, and show clearly that there are some parts not 
covered up either on the red or on _the green figure. 

Match the -other green regions to the appropriate- fed regions 

in the same way, having them described each time as a J ' 

region.,' • ^ 

Without letting the class see what you are doing,' arrange the 
green regions on the flannel boar ds i n different positions. 





Hold up the red triangular region in the same position it was 
in when it was firsf matched. Ask with what k^d of region 
^ might be matched. Turn the' flannel board so that the 
children can see the different shapes; then ask the children 
whether the red region can be matched to one of those <3n the ' 
board. Caution the children to be careful, for even this \ 
simple ^arrangement can cause difficulty for children who 
Expect to. see regions in positions with one side parallel to - 
the 'flo6r. Continue fitting the otHfer figurtes. % 

, Hold up the square region of larger size and ask^-wtfe'ther it 
could be matched to any of those on the board. Discuss the ' 
fact that a region must not only be the same shape but 
also the same size in order to fit ^actly. . ^ 
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Pupil^^fe book /. p^afees 6it - 66: . V Regions that fif 

' * * ^Re^ons of the saae si^e' and^shape can, 
' *be fitted one the other, 

A r^gio^ can hebetated for ^ossi]Dle 

. •'fiyting.\ ^ . : 

Pages 6k - 66-, \ 

' ' \ - 

The firsi'$)age shows -regions in. the* so- 

called horizontal position. -It represents ^ 

no pi'oblem '\^ik)r identification, ^e*^ 

second ani Wrd pages will nfeed more 

careful, scrdttinizing since rotating wip,'.' 

be necessary* in most instances to get the , 

figures to fit, ' ? 
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Regions that Fit 

the regions that fit. 
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l?ei|tops thatFir ^ 
, Marktti6 regionS;tl;iatm 
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# An additidnal series of lessons can be developed t6 
iefine cbniparisons by^fitting, A long thin r^cta^^ar 
region can be included vith pne tlvat i nearly ^square. .° 

, All the red radons /might be re^g^ngxilar regions ^ , : 

• (±tlcludi^g some sqxiare ones) such as tyo aiffefen-6* 
/ sizedT&quare* regl^ons. and three, or more rectangular 



regions of differing ^ dimensions and preportipns • 



I 





The green regions shoxild include all* of these shapes . 
as well as, other rectaiiguTar (and square) regixjp^of 
diffei^gnt proportions, including ^some like the folioving 
for wj^ch one pair of sides fits somewhere above but ^ 
the otWgj* 'doe's/ not. .* . 



Tlus time the pupil will heed to recognize, that, for 
the' fitting, the 'lengths o,f .opposite side^s^must ;be 
the' skrae,, ckoose some of the green regions .quite 
sirailal* to the red^ones, but not actually the same; 
»good"]^ra^tioe c^n then^^ developed in lestimating 
relative lengi^hs. In most ca^es it/ would be profitable, 
before any attempted fitting is madle/^o di6.cuss 
whether a 'given green region will fit tod what would- » 
be^reasonable places to try it. ' < > 

— J^othef^ime some of the red regions on .-dhe board should 
^ be turned jSi different positions. It is^ifiportant 
ito pl^n specifically Sor sifch a lelson, ' . 

Geometric insights of these "additional lessons voiild? includ^: 

1* lAn awareness of the impossibility of iatchitig ^ , 



irapossib: 

Sl3 



* a long, thiri rectangle* witMKe which- is nearly ^ 



J -It- 




^waren^ss bf the^ possibility o-f^^^conrparihg -j- ^ - 

' ^ ? ^ t > V f 'i . \, * I ^• 

yistially the sides pj^ a legion to ^see 'tJheJhe'i: ' ^ ' f , 

'they are likely to T£t;^ ' . ^ . 



f f f 



* 3. An awareness of the possibility of rotating a- 5^ 
region to make ahother: , a - . 

II ' 1-^ -is-;/. 

it, Thekrecognition of a rectangular or trian^l^ 
region which does not have a side parairei to ^ 
. 'the f|.oor. , 
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Chapter VI *^ 



• - PLACE ^jluLUE AND JJUWERATION 

Background 



r^ 



!Bhe fundamental purpose* of tthis chapter Nbs to learn* 
assigned names of numbers greater thail nine. We have named ' 
the first few num^rs: 0, 1, 2'; 3, 5, 6, 7, 8/ 

9> / and t€?to, but the procedu're »of ^ssigning a new name to 
each supcessive number is jclearly impractical. Somer sort"" 
Of system 6l* naming numbers is necessary. This ^cjtiapter is 
devoted to 1:he Hindu-Arabic system of numeration, our 
decimal system of Jiumeration. 1% is interesting to notice 
that -this is a relatively modern system-'- qui^ie unknown to 
the Gfefeks and Romans. Irtd^ed, mathematici§uis have con- 
jectured that the rather feeble accomplishment of the^'Greeks 
in algebra* was due to their lack C)f a reasonable notational 
system. /\ IFh^ system whj-ch ye now use 1b only^about a thousand 
years old; i"^ 'was carried to Europe, along with spices* and 
sandalwood, by Arab traders . • " ^ 

• --The simplest numeration systems are very closely related 
to -tallying. For instance, the Romans used - I, II, III, ^ 
and IIII for the first four numbers* Of coiArse, th^6 sort 
of notation is comJJIetely impractical for large sets, and* 
people soon fqiind^ ways of simplifying the naming system-* ' 
The first step was to count by groups of some agreed-upon 
s^ze, so that, for example, we might refer to seven dozen 
G8gs„ or a gross of pencils. 

Let us state in mathematical terminology just what this 
so;rb of "grouping^' amounts to. Suppose *w§ are trying to 
describe a^ipet which' has a great mwiyvmembers . We select 
a subset of some standard Tiuml5er of members (like a dozen, 
or a gross) and pai::tltion (split up) the ^et Into as many * 
e<juivalent<,^hDsets as^.p'ossible. There may or Aay not be a^ 
remainder (that is, memberg left over). Thus if 5 ^ is the 
standard number, we may partition the set ^ . _ 

• . 21b ■ ' ■ V""^ 
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into tl>e Bets 
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and desoribe the original set as consisting* of 2 fives 
and y ones. number 6f membei's of the standard subset ' ^ 

i^ more or less-^^arhitrary . Thus we describe the number of 
members &t the set pictured* above ±}i any of the folXowing "ways: 






Fives 


Ones 






2 ' 


3 ' 

* 





TJiree^. 


Ones 







Tens 


Ones 


% • ■ 


.1 


3 





We customarily group by tens--presumably because we have 
•ten fingers. Coiuputijig i&achines cust®^ril^ group by twos^ and 
^the barefoot Mayans .grouped by twenties. • \ 

This 'i^ystem of counting by groups. )ias l^een used by 
most civilizations. But at greater Lnd greater numbers of 
objeciyfe'were c6nsider6d, new" names* for greater and greater 
'standard ^numbers became necessary. Thus the Romans *used 
I, , V,\i/, C, and M for orte, five/fifty, one , 

hundred,' , five hundred, and one thousand.* At eacji stage, 
as names for greater miunbers vere ne^de^, a newi^ymbol was" 
needed.. But the Hindu system circumvents, this difficulty ' 
by assigning 'meaning to the ^lace a digit ocjcupies,' and 
manages to xjreate" numeral^ f6r ever^ number from_ the ten 
symbolV-^O, 1, 2, * 3, 5y 6, 7, 8, and 9 • ^ - • 
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This is a truly remarkable achievement. / 



Tens 


Ones 


1+ • 





idea^of grouping, together with place v^ue, is 
eno^hl^to permit us to assign numerals to the first hundred 
numbers. The step from, the pattern: 

4 

to 1?he- numeral 

is a pimple ^one^ and it -should be clear that this number 
is to be assigned to a set which consists ®f . ^ tens and 
7 'Ones. ^Die number 10 ' is described in precisely the saihe 
way: this is the number whiich is to be assigned to a set* 
of 1 ten and D ones. We say that^the rigt^t hand digit > 
is'in*the ones' place, and that -its neighbor on the left 
is in the tfens ^ place . ^ 

• There ^is a further step in our system of numeration, 
suppose that a set consist? of 23 tens and U ones. In ' 
cpufitipg the 23. tens we would normally grpup these in tens 
so that our record keeping might look like either of the 
following: > ^ • 



Tens 


Ones' 


Tens of tens 


Tens 


Ones 




. 




2 


3 


1+ 


0 



In either case, naming this number is 23*+ is- completely 
tiatural. We say that the right han.d digit is ;Ln the ones' 
plaque*, its left hand neighbor in the-t^s' place, and the 
next. left, hand di^it is in the " hundreEs * place. We" call 
tens of tens "hunda^ds", and w§ call tens of tens of tens 
"thousands"* -But the practice of 'nan^ng these -greater 
numliers. ^eventually becomes impractical and we fall bacK 
on .the numerals . Titus' . « • ^- 

23*+>68, 789,3^5,^63, 1+56,998,567,^+52,3^5,765^989 

names a ^certain number in. a perfectly well-defined *way, 
but it is doubtful if many of us remember the ordinary 
names beyond quadrillion* t 

In order to be sure that you xinderstand our numeration 
system,, you might want to imagine the' following whimsical * 
situation: ^ - 
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On. Mars -there jare several forms of lif^, and- the dominant 
form iff called the dozer because of its habit of talcing c^t 
naps. The dpz^r has neither hands nor feet ^ but it manages 
manipulatioTis very nicely using its twelve tentacles. - The > ' , 
dozers '^re. mathematically iccomplished* (all little dozers 
doze Jihrough calculus in the firjst grade) and they have , ' / ^ 
invented a system of numeratigjfi.lwhich is qui^e similar to ' 
ours. But of course they coujit/by dozens, for anatomical- - 
i^easons. They Use the numerals' 0, 1, 2, 3, 5, 6, 

' 8;^ and ^ - just as \fa d)?; but they use N for ten , 
^ and L for eleven. It is ctirious 'that they have not found 
it necessary to invent » a 'digit for twelve (or is it?). 
Naturally the counting is done by do^^* and- evp^y little » 
doze^ understandsthat >N7 is ten dozens and^-. ories, 
whereas 7N is 7 dozens and ten ones. They -also count 
by dozens of do^ens^ (which they call gross), so* that ^L5N 
means- eleven dozens of dozens, 5 dozens, and N ones, 
'^w the jfroblems: , 

- (a) How dp the dozers write tvelve? (b) What would we 
(All the number whic^ they label tOO? ' (c) 7 -^^ L = ? * 

* (Of course the answer nrust be written that dozers can - 
read it.)' (d) A little do^er undulated down ^^^e, store 
with 2N •'shejtels to byy L shekels worth of licorice.' 
Hov^Diuch change did he bring his parents? / ^ 

"Note:^ ^ ; ^ ' ' ^ 

The Sequence' 6f"topios ir; this chapter requires a^ ^ 
^ * little expl mat ion. We bjegin by part^itioning -a set^into 
. ' AS many seta of ten as pi^ssible. We then* record the number 
^of,..sets of ten (iiumber of .tens)^-and^h^ number •'In the 
remaining set (the nuinber of ones). . We then fifgin iio rMrte 
these 'numbers. *The twenties, thirties, and so on, ai^ ^ 
discussed first because the pattei^i of naming ~ls simple^* 
and is' like the pattern of the niimerals. The names ' ^ 

the numbers.lDet^en tfen and twenty^ ar^delayed-because ^ 
the naming pattern is so much more complex, ^leven^and 

* ^ twelve hav^ very special' names, but the names ^of the 

' "teens** reverse the^ usual pattern as the word, ''iyairtegnvi, 
gi'ves the number^ of onis first., then ^he number* of iJ^^^^i.-^ 

* On the other hand, "twenty-seven" states ihe^^^^ber -of-- tegps 'f^^xT 



and then the number of ones. < ^ 

Again, note that the numeral "10" was^delayed until 
we could assign it the natural meaning: onejjten arid~-z^o ones. 



^^^^^ 
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HOW TO MAKE "SHOW-ME" CAKDS 

Use a piece of tagboard 6" X 6" , Fold up 2" f ro^ 
the bottom. 



B, C, 


and D 


to make 


2" wide. 












* A B 


C 






^ A" B 


V 


D 





\ 

,Cut a strip of *tagboard l8" x U" into 12 strips 
1^" X U". With felt pen, write numerals as fqilows: 



Children* should be taught early tp lay out numeral cards 
in oi^er on their desks and to replace them in order s 

In the ^ game, theXchildren figura out the sblutiofi to a 
-problem you give^br^ly or oil the chalkboard, ♦ They then 
place the numerals for the answer in the pockets, *hold 
the cards against their chests with the answers concealed 
until you say, "Show-me I" Then all J^um answers tow^d 
you, while you make, a quick survey to see who is right, - 
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VI-1. l^ounting by tens and^yies 

Objectj-ve ; ' To help children learn to" count sets^ with 
many members by' coiintihg sets of ten. 

Vocabulary : (No 'new terms . ) , - " ' ' 

Materials : Flannel boaird squares and strips of ten,^ ^ 
similar f4.annel board material, olher types^ 
of cqunting material. 

Background Note : 

A set of objects may be- partitioned into subsets of ten 
members each and a set ^>f not more than 9 objects. 
(We do not use^e te^ "partition" with the children.) 
In this lesson the chil^iren learn to do this partitioning 
into jublets of ten and tp name the number of members- in 
the set; e. g., 3 tens and 7 ones, or (orally) thirty and 
' seven . . * ' . 

Teaching Note : 

The lack of pages in the pupil^s book for use with this 
.lesson is not an ^oversight. Teachers have found that 
actual manipulation of sets of objects is mucii more 
effective than working with pictiires of sets. Such 

• pictures necessarily* either group the members. oT the 

set 'artifically, or else present an impossibly ciuttiired 
appearance. ' ^ 

Suggested Procedure ; , ^^r' • , , ' 

Place the material to be counted "in a box. ^k a child • 
tOo.remove ten from the set airfi. place th^ objects in a row 
on the flannel board. Have children count to determine 
how many. Be feure they understand that the name that 

• tells how many is "ten" or "ten one%" . . Have a child place 
on the ^flannel board a set which matches the set already 
there. This' can be done without counting. Have chil^n 
note that, there , are now two tens. Do the same for a t)iird 
set of ten. . • „ 

. • — ' ■ " \ . 



Show tKe remaining k objects. 

Do we have enough to make another row of tfen? > • 
(No.) 

How many sets of ten do we have? (3.) 
What is another 'name for three sets often? 
• (Thirty.) • . ; * 

What -number tells how many objects are notyin 
sets^ of ten? ' 
These are the ones. 
_ i How, many ones are there? {k,) 

How many' objects were in the bfex? (Many answers 
s , should be given, such as y' tens and k ones, 



thirty plus four, thirty-four.) 

\ 



Repeat the experience with a, set in ;rtiich the number of 
4embers is ^0. ^ 

Now how many sets of ten do we iiave? (h,) - 
We have separated all our material into sets 
of tens. . 

Do'we have a set of ones? (No.) (There ere 
^ ' no members in the set of ones.) 

What is the number that we use to jbell that a 
set ^ as no members? (O.) 

How many sets of ten do we have, and how many 
ones? (U tens and 0 ones.) 

Use other types of material to develop understanding of 
counting by tens and ones. 

' Le.t children use sets of ^ small ob jects ^at their 'desks 
to count sets of- tens and ones. Keep a record of th^ir 
results ou; the chalkbaord. . 



'Tens ' 


Ones 


oral 


Dick 


2 


,5 


twenty-five 


Haxry 


6 


1 ' 


sixty -one 


Tom 


2 


8 


fwenty-eight 



As ro^ylew, read each item on the chart in both ways-; '^e . g . j 
2 tens 5 ones, tw6nty-five. Discuss whith child had 
tie mos,t objects; (Hairy , with '6. tens 1 one.) • ^ 
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t'Put sets of small objects for counting into boxes or envelop 
^Put a letter of the alphabet on each box or envelope. 'Give 
each child a paper which is marked: 



A 


tens. 






ones 


B 


tens 


* and 




ones 


C 


tens 


and 




ones 


) D 


tens 


^ and 




ones 


E 


tens 


and 




ones 



. Children may work as teams or alone to* count contents of 
envelope afid record the nmber of sets of tens and ones. 
After a child has completed one envelope, he replaces its 

' contents and exchanges it fop •another envelope. 

One chirid of a team may serve as the recorder or each may 

^want to keep his own chart, A class chart can be used in 

order to verify the independent charts. Children ^c an 
help in setting up materials of this kind. The number of 
objepts in the envelopes can be changed and the activity 
i^peated. 




yi-2. Spoken names of the ntunbers : 21 through 99 

Objective : To help children understand how to count 

sets' of more thar> twenty members using the 

. spoken names^for whole ntirabers. 

y V - 

Vocabulary : The spoken names of ntimbers from *21 . ^ 

through 99. ^ 

Materials ; Different kinds of objects in groups of ' 
20 or more. 

Background, Notg^/^ , , 

This lesson anakes^ the transition from "t^ns and ones" 
to the spoken names of the numbers. We avoid the names 
' for the^ numbers between ten and twenty at this stage^ 

Teaching Note : 

. Work sheets for pupils are not recommended here. 

Suggested Procedure : ^ , 

Place *2 tens and 5 ones on the flaihnel boegrd. 

Who can tell how many squares are on the ^ 
flannel board? ^ 

(Two tens Jfei 5 ones, or possibly twenty and 
five.) 

Cover the 5 Tones with tagboard. ' ^ 

How cdii we naine the ^ tens in a shorter way? 
^ (Ten, J:wenty. ) ' ! ' 

then let*s^go on from twenty: twenty-one, 

twenty-two, twenty-three, twenty-four, twenty-five. 

t 

Repeat with* different sei^s. ,5 

# Give each child a set^f small-v objects/ Ask. the^ildren to 
^ separate the' set of objects into subsets of, -ten, to maKe as 
many subsets with teti me;nbers as possibj^, and then" t6\be 
reader to report to the class how many tens and how many\orles 
there are In the set partitioned. ^ Ask several childreii \o 



tell how many things they counted by. reporting tens and 
opes. Record* the hiimber of tens and ones on a chart or 
the chalkboard'. When they I;iave told how many tens and 
ones, point^to the chart " and. read, 6 tens and 5 ones, 
sixtj^, an^ f ive, sixty-five, ^ 

Further Activities: 



Distribute sets of small objects for coufti^ing, ' On a chart 
write: ^ , . ^ 



-Tens' 


Ones 


Martha 




k 


Sarah 


k 


7 


Gebrge 


'-5 


3 



Hfi.ve each child display a set of small objects on his desk 
which coarresponds to the set listed hj^is name on the chart, 
Ttien ask each child for other names for the niimber -of objects 
he has showij. Emphasize names stich as twenty-tour, forty-seven 
fifty-three,' etc. ^ ... 



V 
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VIri's The vritten numerals : 20 through 99 



Objective : 

\ 



Vocabulary : 
Materials: 



To hel^ children associate the correct written 
numerals, as well as spoken names, with the 
numbers 20 to 99. ^' ^ 

(No new words. ) 

Different kinds of' objects for counting: 
blocks, sticks, pegs, flannel board 
materials, etc. Sl>ow-Me cards- for further 
activities . • 



Suggested IVocedure: 



This activity should follow many experiences with counting 
and naming sets of ten and 'single objects. The children 
should be able, for example, to name a set of k tens 
^ and 5 ones as forty and five, and as forty-five, > ' - 

• Place three stacks of ten blocks ai d a stack of two 
blocks on the chalk^tray. Have children name, in 
''Several ways, the number of members in the jset, .(3 tens 
2 ones; thirty and two; thirty- two.. ) 

Begin a tabulation on a chart /showing: 



Ten's 


Ones 


3 


^2 



Plao? 5 sets of ten small objects on the flannel board. 
Have children tell, in two ways, how many -fchere are. Make 
2 bundles of ten sticks ^ach put them with 6 sticks 
on a table. Ask a child to tell the number of tens md ones 
Continue- to develop the chart as each of these *sets is 
counted. Show h sets of ten and 7 ones. , Have children 
tell where you should write the numeral for Jhe tens and 



the-numer^ for the ones f or ^ach set of objects* 



4 



completed chart might look like this. 



Tens 



3 
5 
2 



Ones 



2 
0 
6 
7 



Each of these nmbers" can be named in several 
V different ways. When we see the numerals on 
jthe chart we read 3 tens and 2 one's. We, 
may say thirty and two or thirty plus 'two. 
We also say thirty-two. 'We write: 32. 

Continue to rewrite* the numerals from the chart. 

A completed chart might look like this:' 



Tens 


Ones 


Numerals 


3 


, 2 


■ -32 




0 


50 


2. 


6 


26. 


t 


7 ■ 





Pupil's book^ page £[: 

In each case the child is to show the other 
way to name the number. 

Pupil Vs book, ^ page 68 : 

' Make a ring around a set of objects whose 
number is indicated at i^he^ right. 

Pupil ^s book, page 69: , ^ . " , ^ 

Write the nmeral which nam^s the .number' 
of objects in the i^et. 

Pupil *s' book, page 70: / * , ) 

*^ Join the points in succession, beginn^hg with 

* 10 and countiJig by tens. 
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Two N^mes for a Number 



Write another name. / • I . " , ^ 


Tens 

o f 

2 

l-I ^' 


Ones ' ■ ■ • ^ -5 

[■ 3 - is ■-. • 


Tens 


- Ones ' ° ■ 1 1 7 


- • Ten^ 

3 


Ones ' ' ^ . . 


Tens 

- 7 


Ones ■ ; ' ~7 O 

1 ^ ■ _ _ 


Tens 

5 ■ 


• Ones - ^ 

-.5 . . . ■ 


Tens 


Ones 0"~7 ' 


Tens 
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How many? 



■ J 6 ' « , 

Draw a ring around a set • . .. . ^ . 


• • ■ • • « • • .•) 

> 


■■■■ 


^-■^ ■* — """'^ ' » ' ' 


: ^ ^ 

s 




x,x X X X X. X'X 
-XX X X X ^ ' . ^ ,^ 
- \ X . X X X X X X , ^ X 

X X XX X_ X _X X X ,X 


■ ..43 

<» 


, X xfx . X X 'X X X X 







How Many? 

J-* 

XXXXXXXXXX 

xxxxxxxxxx 
xxxxxxxxxx 

■)OQ(XXXXXXX 




0000000000 
0000000000 
0000000000 
0000000000 
0000000 " 




FFFFFFFFFF1 
FFFFFFFFFF . 
FFFFFFFFFF , 
FFFFFFFFFF 
FFFFFFFFFF 
FF 




PPPPPPPPPP 
PPfPPPPPPP 
PPPPPPPPPP 
PPPPPPPPPP 

L PPPPPPPPPP 




o 

* jQt^ « « « « « 

f « * « « 





++++++++++ 

+,+++++++++ 



&&&&&&&&&& 
&&&&&&&&&& 
&&&&&&&&&& 
&&&&&&&&&& 
&&&&&&&& 



221 



^ Activities: 

distribute individual set materials. Give each child one 
.-numeral card which has* on it a numeral' from 20-99 .^"^The ' 
» child will display on h4« desk a set with that number of 
objects. It shoxad be displayed to show sets of tens and 
sets of ones. You can then check to see if the child has - 
the correct set^ If it is right'give him a diff^r^nt 
numeral card. The child then repeats ^lh§ activity for 
another number. Be alert to see that th€"wark. is^ot too 
^ difficult. for any child. Snch an agtivity can be^ varied 
to consider iifeividual differences. . | 

Give each child a set of "S'how-Me" cards. Say, J|fQur tens 
and six ones," Children should insert numeral cards in the 
correct places in their cards. Var/ tjie procedure by saying, 
"Thirty-t.wo,^' etc.v-«^ace 'sets of objects' on the flannel* 
board or h(31d up bund:i>es of sticks and single sticks and ' 
have children show you the numeral for the number. 



ERLC 
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^Vl-h. Eleven^ tvelve^ and the teens \ 



' ^Objjective : , To present spoken names and written numerals . ^ 
^ for' the nuirfbjers 11 through 19. ' ^ 

Vocabulary : Eleven, twelve, thirteen, nineteen. ^ 

Materials : . Flannel board materials/ blocks/ sticK,s, 

theatec-^i^ckets, etc. (One tpn-and~ten - 
ones of each.) * ^ ' 

Suggested Procedure : 

Place 'ten objects on the flannel board and l^ave, children 
name the nuSber "two ways, as one ten or ten. ones. ^ ^ ^ 

Underneath, at the lef^, place another object. 

How manV. do' we have now? (One. ten and one one, 

. / ^ 

^ or ten and[ ozie, more. ) - ■ ^ 

Ask children to go^^back to the beginning anS count by qn^s* 
^ If they hesitate^ supply tiie^vord "eleven", . ' 

-Using the same procedure, place aiiother object and develop 
the idea, of tw^We as 10 and 2 , more, or twelve jones. 
Continue with /l^hirteen,. Be sure children know they ^e . 
5^ing thirtgen, not tkirtj;. It would be good to ^i^te 
th^ word thlji^een on the chalkbo^ard. (Notice that if the . 
names for sfets with one ten, and some ones followed the same 
pattern as/tbe other ni^er names pupils have been studying, 
we ^wQuld Ja^ something J4i<£ "on^ty-one, onety-two, etc/^ 
It would hot be^quitf so hard^ we said, '^Teen-Qne, teen-two, 
teen-thr^ie," teen-four", *but that jwst isn't the 'wajr-'it * s 
done in /the English lan^agel) Use other sets bf^ materials 
and^Smpnasiz^ the* oral aamfes, and the idea of one^ ten and 

.so man^ or^^Use the tabulati^form, th^n the written 
num.era/L. *L-th: some classes, i"^ probably will be vise l^o.* ^ 
stop at "thirteen^' the first day. Take the^s^f-^h^^ ^ 
teens/ another day (or two!)- A thorough, under stand ing -ot ' . 
the teens will save miuch difficulty later on. ' * ^ ' 



> 



Pupil's book^ page 71: 

^ Have children write the convent ioneO. numeral 

^ * opposite the tens* and ones tabulated^ or 

,vrite the tens and ones opposite numeral. 

Pupil's book, pages 72 - 7^: 

For each set, mg{ie a ring around the numeral ' 
^ that names the number of members in the set. 

Pupil's book , page 7^ : 

f Have children write numerals for numbers that 

' * f are 1 less^han and 1 greater than, or 

IQ less than and IQ greater than, the 
numbers that are named. ^ 

! 

T*urther Activities : V 

Give many opportunities for .separating sets fewer than-'20 
into tens and onesi^, recording and saying the result as tens 
^andT ones and as the teen number. 

1. ^Have children buildT'sets from directions given using 

i 

^written n\uneral, "Show a ten and six ones", and "Show^ ' 
,a set of fifteen",^ or "Show a set of 12". Be sure 
to -use "one ten- and ze 1*0: ones" for 10. 

21 Write, numerals on chalkboard and have the children 
draw'-a ring around the digit that names the ten^ or 
the digit that names the ones.' 

3. With "SH0W-I4B" cards haVfe children show the numeral 

from ten-and-ones instructions and from the spoken word. 

h. When you sure children have oral and written names 
, for teen nu/^bers firmly established, reintroduce numbers 
greater than > twenty, and check to make ^ure they do not 
confuse 12 with 21, ' I5 with 5I, and so on. . 
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Two Ways to Name Numbers 



"7^ 



21 



Tens 



IS 



Ones 



15 





Tens 


Ones 


is 


■ / 





Tens 


Ones 


1 


1 


2 



/ 



72 



Tens 



Ones 



0 



is 







Tens 


Opes 




is 




< 














Tens^' 


Ones ' 




Is 


^ / 










m \ 



. How Many? 



' ^ " O - - ru: 

■ Q Q O O 'O 

11 

'q - o ;q Q - 17 

- . ✓ — , : 
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How, Many? 











12 



14 

I? 




.15 



17 



4 

4' 
4 



4 

4 



18 . 
14 

I9j 




ica 17 



19 
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Name the Number 



i " 1 lp^^ than 


V 


1. nf*patpr than 
1 vji 11 101 1 


• z/ ' . . 


22 






36 


'3-7 










84 ■ 






61 










10 less than 


• 


10 greater than 

• • 




^,22 


JZ 


IL ■ 


36 




>^ J / « 


,84 


/ T 

- 


^ /. 




7/ 










> 






• 

237 . ' 


k 



VI-5 • ^ Order relations for nximbers 0 tharough 99 

Objective ; To extend the ideas of "greater' than" and^ - . 

— ^ — ^ • 'V ' ^ 

"less^than" to include the ntunbers 11' 

through 99 • • ' ■ , . 

Vocabulary ;- (Review) ^ir^ater than/ '^ less than , 

Materials : One , container of 28 ^ sticks or other small 
counting materials (theate^ tickets) that 
can ^e bundled into easily, recognizable tens, 
and one container of 3I of the same^kind 
of materials. 
Suggested J^rocedu!re : • ^ 

Empty two containers, one containing a set of (say) 'a8 
objects and the other a set of 3I objects on, a table or' 
desk. Ask the children which set has more members. Have 
f a child determine th^s by using a one*- to-one correspondence. 
Expiain that th\s is a way to, find out which set has more^ 
menders. Then ask, "If we know the number pf members in 
each set, we can decide which set has more members without 
making .a one-to-one correspondence." Ask which number is 
greater, 8 'or 5. Continue by asking -whether 28 or 25 
is greater^ 58^ or 55, and sp on. ^ , , 

Help children to generalize that if there fare the same number 
of tens in two numbers, then we need only compare the ntunber 

one s . . J " - 

Wrrte the numerals 16 and 6 on the^-chalkl^oardf and ask^a 
childN:o tell which names the greater number. Asfc him how* 
he can ttell. Ask whether all numbers in the teens are ^' 
greater than the numbers which contain 0 tens. Ask whether 
eveiy^ number in the fifties is^ greater than numbers in the 
thirties, and so on. Continue with specific examples: ^, 

Which is greater 2^ or J.7? *' . " 

• Is two tens and five ones greater than One ten 
and seven ones?'^ 

Which is greater,- 3T or 40?-* An^ ^feo on. 

• • • ■ : . 238 ' ■ ; • 

? '■ ' . 
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In each case, restate the problem in tenns'of tens and ones: 

,Use"t)ie sets of 28 31 counting objects again. Have 

a chfld separate eacjn of -the se^ts into tens and ones. .Bundle 
the tens so that you can shov th^: "This ten (of>. 28) 
corresponds to that ten (of 3I); and this ten corresponds 
to that ten. 'But here (in the set of ^3l0 there is one more 
'ten than in this set (of 28*). - * % . ^ 

If we have numbers between 10 and 99, 

Mhic^ digits of the numerals shquld we look 

'at first to help us decide which* is the greater * 

number? (The tens digit.) . 

If the numerals have the same tens digit, how> 

do we decide which number is greyer? C^he 

ones digit.') . • 1 ^ 

r 

Write numerals on the chalkboard and have children draw a 
ring around the numeral for the greater number. Haye them 
tell yoU; if .they hesitate, what the parts of the numerals 
show. * 

l^ipil^s book, page 7^ : ' ^ ' 

Top- -Draw a;-ring around the numer^ for the 
greater of the two numbej-s ir each set. 
Bottom- -Draw a ring around the numeral for 
the greatest number in each se$,J * 

Pupil's book 3 * page 76 : 

' * \ 

This is like the preceeding page but with 

"less than" ajid "least". 
Pupil' s^bobk , page . 77 ; . ' 

Write the nuirie-rals" in each box in order, 
beginning with the Least'. ' . , * ' 



t 

I ^ 

230 

Which is greater? 




Which is greatest? 




9 



o ' • • . 75 ■ 

ERIC • •■ -240' 

0 



232 



Order of Numbers 



19 3r ■ 25 - 

If 2S 31. 


^23 1^ . lo . 


86 '45 29 


* 

77 .68 , 92 .. 


62 66 85 


53 .36 .16 


. ^^f-^: 


42 i4 ^' 

— 2 is — —5 — 




15 - • 314 ^ ' 83 

^ 0^ . ^ -.^ r * , , 
^9 ^' • ' ' ' . . ^ 


94 . 28 54 . 




. . 'f • ff' # . 
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Further Activities : . , - ' 

, > ♦ 

1. Write a nmneral on the chalkboard and iiave chiildren 

name the niunber that is one greater or one less than 

the one whose name you have written, them to x, 

< . * ^ ' . 

.name the niunber that is ten greater or less, 

2. Let childreh use hundreds -square paper (lO rows of 
10 squares) and write numerals f rom ^ 0 through 99. 

s3. Numerals may be written either yertically or horizontally. 
Tq chepk understanding of greater than and less than, 
wrlttf on the chalkboard: ^ 

12, 21 

. _ !+5, i+9 ■ ^ 

62,; 57 

^ 38, 25 . ' ■ _ 

70, 39 , • 1 . ■ ■ 

98,' 89 ■ . 

Ask children to copy the pairs of numerals and draw^ ring 
around the oneVdn each pair that names the greater number. ' 

^ (They will ring^' 21, ^+9, 62, 38, etc. ) The activity 
may be varied by asking them to <^aw ^ ring around the 
numeral for the lesser number in each pair, ^ On^dther day's 
you may wish to write 3 'niftierals in each group and ask 
children to draw a red ring around the numeral for the 

4greatest pumber and a^blue ring axjound the p.umeral for 
the least number, - 




Give each- child^th^ee numeral cards and a piece of 
lined writing. ptper. The child is to arrange the 
three numeral cards in order JPr®^ least to greatest 
number. 



23 



k3 



68 



The child tH^n copies the thi^ee^num^rala on his paper. 
When the first set is finished the child gets .a new 
set of cards and repeats the activity for' another pet 



of^cards. It is possible to modify this work by giving 
some children cnly two cards and other children as many 
a3 five cards. 

Game fo2* three children. Each child starts with 20 
n\imeral caris, any of the set 0 through 99; ^no 
duplicates," Tl>e cards are. in a stack, face down. 
Each child turns one cfird face up. The children com- 
pare the three numbei-s fiamed, and the child ^whose numeral 
card names the greatest number takes all three cards 
^and puts them on 'the bottom of his stack. The game 
is finished when one child has all of the cards in 
his^ stack. - . . ^ 

V 







VI-6. The hundx^ds (Optional) 



" Objective : To develop the idea of the hundreds place in 

— # 

written notation. 

Vocabulajy : Hundred( s ) . . , 

Materials : Small counting materials, all of one k?nd-- 

beans, com, ^gs, 'etc. --more i^han 3*00 oi* then;- 
in a container, preferably glass or clear 

plastic. J \ , ' 

<?- 

Teaching Note : ' • . . 

This' seqtion can be omitted if you feel it is too difficult, 
*0r that-you do not have, time in your. program for ^his 
e^fbension at this time. ^An introduction to the hundreds 
place will be given in Book 2. 

Suggested Procedure : " ' , ^ ' *^ 

AsK children to guess^how many beans are in the container. 
Suggest that they find out by c^ounting, and that everyone 
heip. Give each child & handful of beans and ask htm to 
count the beans in sets of ten. V/hen all have finislied, . 
put all* the remainder sets (ones) together, and have them 
counted into sets of ten. 

*Ask a ehild to count the sets of ten. 'Using chart below, 
record the Vumber jof tens. .Ask another child to count - 
the- o|[ies. Record it**- ^ ■ ^ , ' - 



Tens 


Ones 


32 


7 



' How many beans do wA^have? (We have 32 ten^ 
*and 7 ones • ) ^ , 

Ask them, if that i^ the way we expected to name the number 
of beans. , *• » f 



The [Sections, ^6 and 7, may be delayed until end of ye<ar 
or used with only some children. 



Ask' the children to cbunt the tens; ten, twenty, thirty, 
etc* When they get to one hundred, stop, and emphasize 
^he pr<^aunciation of the word. Print it on the' board. 
Ask a child to count how n^any tens It took to niake pne 
hundred. ' * 

Make another tabul-ation^ form on the ^ chalkboard anda^k 
where you would put hundreds on tbis^ chart. ; t'--'^ 




Ofens 


Ones 


10 


0 



Show that the hundreds is really ten tens, an(^ tRat' the 
numeral 10 could be written in th^ tens coliamn," but ^ 
that this would not suggeat that we read it "one hundred". 

Draw 6till another chart, this tme writipg li|nd^ds, * . 



tens, ones. 










^Hundreds 


Tens 


Ones 


< 


















Request that ^he childrefn count the ten tens with ^jpi again 

^ — 

"Ten, jtwenty, thirty,'... one , hundred" . 

^iHow many hundreds d^d we count? (One.) 
/Enter a 1 in the cha)rt. ^ 

If this set (point to the ten tens) were iSP^- 

we were counting, would we have any mord tens 
r. X. . » > • 

to pu^^ in t)ur chart? (No.) 

yould we have any ones? (No.) 

'Enter zeros in the tens and ones columns. Ask the ch^^ren 
if they can tell you.Jtiow to' write the numeral ^or,»one hundred. 
Write ilT to the right, of the chart. -(100.)^ . 

(Continue counting beyond one hundred'.) Shoi?;the^hildren 
some more sets of ten and again county by' tens - ten, twenty,, 
etc. Stop th^pi at fifty; Ask them how they'i/ould wrSe 
-the numeral for the number they^havg now counted. If- on^fox^e 
' 658^8 -15 tens, enter tt on <the tens -and ones chart arw^i^^^". 
^ if there is ancffeher vay^to write it, so ths^ you will know ^ 
.that you have* already said "one hundred"'', (l in hund;tgasj^ 

' - . ■ y ' >^ ^ 



coliuon, 5 -"in tens coliimn, 0 in ones colmn).* Write 
the numeral to the right of the chart as before, and ask 
sqraeoi(ie to read it. Point out that. 15 tens and 15O 
name the.saae numbegv^ Gte- badk/ now, to the sets of ten, 
and have children again count by tens. When they get to 
one ^hundred, cont4n\ie, "one hundred tin, one hundred 
twenty, one hundred thirty ,„ etc." to two hundredr' Emphasize 
the two, "Two hurldred ten, 'etc." 'If the children find it 
difficult *to Count by tens when they aay "one hundred" 

' or "two hundred" first, go back and count again, this time 
just jsaying, when you reach the number, "one hundred, one 
hundred ten, one hundred tweniy, ... two ^umdred, twQ' 
hiindre^ tern . . . Hhree hundred, three hundre'd ten"^; . When, 
they arrive at tije total number of objects counted, repeat 

-the number cleai^ly and_a^"k,the children how to enter it on 
the chart of hundreds, tens,, and ojies. 

Point out 'that the first chart, showing 32 tens' and 7 
ones looks veiy, much like the present one showing ^ 3 
hundreds, 2 tens, axvi - 7 ones, and* means exactly 
the same number of objects. Ask 'a child how to write the 
numeral as we would read it . ( 327 • )- 

Write three-place mimerals on the chalkboard. 'Have children t 
tell wha1i' each digit of the numeral means,. and read the 
numeral. Be. sure to include numbers like UOI, 210, etc.* 
with zero 'ones or tens. 

*. ' * . - " . ' 

Further ' Activities' : ' . L ' ' 

1., * -Children should have opportunities to count large 

collections of things and tell you how to.vrite the * . 
number of each set. This can b'e d9ne in small groups 
or individually, ^nd the length of time needed will 
^L^pend oh the "maturity 'and 'ability (among other things) of 

^ your' class. Theater tickets are easy to count into 

strips .of tea, wi;bh ih^ strips bundled to make hundreds. 
.Hundreds -squared paper may be'cut^ into strips of ten^ 
and 'counted in the same way. In either ^^C^, however, 
yoij will need to point out that you are counting tickets 
'^or squares, not strips, to deteijn]^ the number of objects. 



and that a strip containing ten squares is one ten, 
not Just one' thing. 

Give children cards on which 3-digit numerals are written 
Ask each child to read -his numeral and tell you how 
may hundreds, tehs> and ones it iieans. Write ^t ^ri the 
board after his name. ' When five or s"ix h&ve artsw^red-;- • 
ask which" numeral , nances the greatest .number. Ask* which 
one names the ^ least ;£umber. Entej- greatest, and least 
in a special place oil the chalkboard, perha^is wi-ph the 
names of the ehildren who reed tKem. , Repeat with other' 
srou'Ss of j'children. Wrien all* have had a chance to 
report, a^ the. numerals for the greatest and least 
ntmibers for each group, have been recorded, identify 
'which was the greatest ^niimber of objects coilnted ank 
whi-bh was the least. ^ ( * 

When ^children have understanding of the concepts ' 
developed here, let those who wish make booklets, \ 
us ingwiwmdreds^ square ^aper, and write the numerals 
froQi 1 to 1000. Page 1 • woOld be 1 to JjO^, * 
page 2 from 101 to 200, etc\ While not 
emphasizing- the point, you may j^ll the children 
who finish the proj'^ct (and^many *won*^t»! ') ^that the " * 
number after 999 is 1000, whi<fch ^feans, as they, 
can see from the 10^ pages they have done, ten 
hundreds, or one thousand, zero hundreds, zero tens, 
and zero ones. ^ ' i ^ 

Use*/'SHq^-ME" cards, giving rtames orally, as "three 
hundred twen^y-one"^ ^as "three^hundreds, two tens, and 
on^e one", ahd'^s- "thirty-two tens oiid one orje", and • 
asking children to dfsplay the num^ra^. on their card. 



Vl-7* 'Hand numerals ((^tional) 



Objective : To ^xjt^end understanding of place value by- 
using base five. 

Yocgbalary ; (^o new words.) ^ 

Materials; Thirty-five •objects for cqunting; sets of 
* ' objects for the children* 

Suggeste'& Procedure : . * • • 

Write J^e numerals 0, 1, .3, 4.^ on the chalkjDQard. 

We are going .to count a'^set of objects tpdsy 
* • . ^ and use only xhese five numerals. We will- 
. have to find a way to count more tBan four« 
c^'jects,. When we^iiave counted four -and are. ^ , 
yead^ to count one more .ye Will saiy that ^ve 
have.. On§ hand* *This vil'l be our only new*'^ 
naiii6. k We will record v^at v§ are counting 
on^ a chart vhich shows the number of* hands 
,ahd the nujaber of ones. . ' • 



hands 


ones 







Now couHo se^pral sets by gi-ouping into hands (fives) and 
ones ^ ^and^ 'record -che results on the/^n§it. , Have the childre 
]5artition sets of objects into hands and ones, and record 
the numb^i^s* Then (in much t^,same way as for the decimal 
-^system) begin^a third column. Explain %o the children that 
■to show jfe are not using* the ordinaiy numerals, we m^e an 
"H" to thje right of! £he numerals, ^your chart feight look 



as follows. 



Hands 
3 



J 



\ 

,0ne5 
1 

3 
0 



7 



Hand .rrumeral 
31 H 
23 H 



Caution > 



not read * 31 H as thirty-one. Head as 



"three,-hafjd\one" (or '"three-handy-one" 'if you prefer). 



Pupil's book, page 78 ; ^ t 

- CKi^dren are to record the number of hands 
and -the numbej^ §)f ones, dn each set and then . 
write the H numeral. 

Display an H numeral 'such as 23 ^d ask the children 
to construct a set with that many members. (They should 
shOK 2' fives (hands) and 3 ones.) 

Pupil's book, page 79 * 

^ The children are to draw a set of the 

indicated number of members. ^ 

Ask trie children to eouni^^_U£in§ the hand n\^erals. 
.Record on a chart as beiow (you^ill probably need two 
col\imns on 'the chalkboard). Begin: one, t;fe, three, four, 
one hand zero, . . nntil^-you reach four hand four. 




Ask what the next number would be. Probably someonf will 
suggest "five han*d zero". If so ^'xpiain that' in naming' 
, numbers, with liands ve'fnly use' 0, 1, S, 6^ ^• 
Bring out that five 'is one hand zero, and that we write 
this as' io H. THe^entry in the chart will then -read; 



Hands ^ 


•'Ohes 


Haxfd nvmerai 


10 H ' 


0 





Try to ^t one of the -children to suggest the correct hand, 
pumeral: 100 H. Go on .to say that we could ^call a hand > 
of hands a fist, and that' we could maKe our chart as follows: 





Fists 


Hands 


Ones 


Hand'' numeral 




' 1 


0 . 


0 - 


lOQ H 




1 




- 1 


* 101 H 



This may be about a$ far as^you wish to carry this dis- 
^ elusion at this time. Be .sure to point out the similarities 
'W^ith the decimajL system: ^ * ' 

One 'ten and zero ones is 10. . ^ 
One hand and zeto ones is XO H. 
One ten of tens (hundred) is aOO. 
One; hand of hands (fist) is 100 H., 
23k is 2 tens of tens (hundreds );, 
S''' tens, and k, - . 

23U H is 2 .hands of hands (fists), 3 hands 
« and k, " ^ 

Ask a child td place two-hand-zero on the chart. ' Ask 
'another child to pla^e three -hand-two on the cl:^art. 

Which has more members two-hand zero or three 
hand-two? ^Three -hand-two. ) 

Vlhat number is greater by one* than two -hand-one? 
V (Tw^-Wand-two.) ' ' , 

,Whafnujj|ber is one less than four-hand- zero? 
(Th^-hand-^four. ) * ' 



251' 





. / . 

— e 








How Many? 




* 


« - 




Hands . 


' Ones ^ 


• 


■iSr ilr -sir -^-j;^. 


" .-2 


-> 










" < 










•A 


*- 

* 6 




— — : 


r 

Ones 








v., , 




• • • •. , 






* 






r. , 


OOogo -8 
-^O.OO-Q 8 

qO-^", , 00 


Hands 


Ones , 






42 H .• 


0 
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« 


2l»3 

\ 


Draw a set of 13 H. 


\ 


KM ' 

\ ^ 


t 

1 

t 




Draw a set of 24 


' x'xxA , , . ., 









Draw^setof 40 H. 



XXAXX- 

./XAXX 
/XAXX 

AXXA^r 



1> 
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Vl-8» Application> Money 

Objective ;* Review value of pennies and dimes, 
r Introduce value of dollar. 

Vocabulaiy ; * Dollar, nickel. 

Materials : 100 pennies, 20 niekels, 10 dimes, 
^ 1 dollar. ' ■ ^ 

Suggested Procedure : 

Place .100 pennies on a tabie.,_ Tell one child to sepai^te 
(partition hasn't been introduced yet) the set of pennies 
into sets of 10. As -he does, arrange the piles of pennies 
in a row, and place a dime beside eacij pile. 



Note thai there is a s^et of pemies for each dime, and 'a, 
dime for .each set c^f teh penrlies, 

Does 'this help us find out something about how 
^any pennies a dime Is worths you need a 
• dime tc5. buy something, how' many pennies will it 
'* ' ■ take to buy the same thing?' 

• If it takes ten cents, to buy something, how many 
1 dimes will you need to buy the same thing? 

Te]Jr the children that ten dimes can be traded for one 
-^sAlar. The dollar is worth ten dimes. . 

What else could be traded for one dollai? 
(100 pennies. )- 

One dollar is worth hov many pennies?, (lOO. ) 

♦ 

^ One hundred pennies have the value of how niany 
dollars? (l.) 

How many dimes 'are worth one dollar? (10.) 
This- is like something ve have done with numbers'. 



At this point it is hoped that children will have noticed 
'that the, 100 pennies, 10 dimes, 1 dollar pattern is 
like the place -value ideas they have recently learned. 
Make a tablulation form on the chalkboard. 



dollars 


, dimes . 


cents 









Give a ^ild 37 pennies. Ask what pieces of money he 
could trade them 'for so that he had the same value but 
fewer pieces of money. * * ' 

Give a child* 5 dimes and 2 pennies. Ask how* this could 
be- traded so that value of the money was the same but the 
iwunhe^? of pieces of money was far greater. - 

G^e children amounts of money with 'which they must trade 
* 10 dimes for a dollar to /get the fewest number of pieces 
of money. Do .not introduce notation $1. or ^1.35 at 
this time. CaH the amount ?ead from the chart. 



one- dollar, thirty five 
cents and relate to one 



dollars 


dimes 


cents 


1 


3 ^ 


5 



hundred thl.rty-f ive. 

Ask a child to pretend he is going to the store to b\iy a^* 
toy c'ar that costs Have him count out the money, 

all i?i pennies, and hold it in his han,d. Have another 
child, count out 49i} using as few coins as possible, 

^, ^ 
Which is easier to carry? 

Point out the fact that 9 pennies are std£Ll rather 
awkward and that it would be easier to manage if trhere^ . 
were some coin between a dime and 84 penny in value, 0ome^ 
coin worth more than a penny but less than a dime, „ 

Does anyone know whether we have a coin like that?. 
...^ What is it' called? ^ 



Hold up the envelope of nickels 'and ask what children thifnk 
inay be in it. \ Have them guess hovcmany nickels are in 'it.' . 
aiell them it i^ a doli-ar^.s worth of nickels, and h^ve ^ ' , 
^someone count the nickels to find how many*there are, " 



25h 



2H6 



Does anyone know how many nickels one dime ^ 
• , is worths * . V 

Remind children that one dollar's ^orth of pe'nnies* and one 
dolly's worth of dimes could be cfounted so that 'there ^ere 
10 pennies for every dime. If Jimmy s^ays 5 nickels are'^ 
worth one dime say » . ' > 



L^t's'see if vre can count out 5 nickelSv^oJ^v 
evesy dime and have enough to go around. 



Use the following arrangement on artable or desk 




Let a child do the counting, putting 5 nickels on the 
tabl.e beside .each dimel When he has finished, ask whai. 
happened. . * f " 



r • "-250. 



- Are there 5 nickeijf for each of the 10 dimes 
* on the table? 'Let's try something else. I)o you 
think there are rtore than 5 or fewer than. 5 
* ^ nickels few: every-dime? 

, Try to get children to think, not guess. When, the idea 
ot 2 nickels for each dime appears to them to be the 
most reasonable suggestion,- ftave a child count out 2 
• nickels beside each dime on the table. . _ / * 

If ten pennies are worth as miUch as a "dime 
and a dime is wciM;h as much as two^ nickels, how 
many pennies would be worth as much as two 



nick^ls^ 



# After the idea that ten pennies have the value 'of two nickels 
'seems firmly establisHed, ask how many pennie^s one nickel is 
worth. Even though some children at this a^e know the answer 
« it may be wo^hwhile to ask them, to count out a set* of ten 
. pennies into two sets of five pennie^ each and to put each' 
set of five pennies next^to a nickel. 

When we count the nimiber of cents in ten dimes 
we may count, to one hundred by tens. • , 



Remi*nd children that two nickels have the value of , one dime^yr 
Add a nickel to each heap of^^oin^ and show the children 
how to count.it as "ten, twenty, thirty," (moving two nickels 
at^once) "forty. 



When we count the number of cents in twenty 
nickels we cjunt five, ten^', fifteen, twenty... 
We could count the sets of five- pennies^ in the 
same way . ' '5 . 

\ Let*s*go ba2k to that toy car Jijnmy wanted to buy. 

Think hoiv he^vy \<j pennies 'are. We found that 
it was easier to cariy \ dimes and 9 pennies. 
Now if a nicke! is Vorth as much as 5 pennies, ' 
, ca)i we use a nickel instead of* 5 of those 9 
pennies? ^Let's see what %api)ens . ♦ - . 



M&ge the exchange of c'oins, and CQunt the money for the 
children, . * ^ • . * * ' 

Ten, Uventy, thirty,.Jorty cents (^i^ounting 'dimes) 
and then we have five cents because that^ is vhaV 
* a nickel 'is worth. Forty-five. cents,' forty ^^ix 

cent§, fofn^y-seven cents, forty-eight cents, 
forty .nine cents. We st>ll^have forty^nine c4nts. 

Give children maiiy experiences mixing dimes, nickels e^d ^ 
pennies and ask children to count the number of cents , 

• I \ - 

Fuither Activities : \ ' 

Place 3 dimes, 2 nickljes, and 7 pennies on a table^ 
Display another set ^of co\ns which is 2 "dirges, 7 ^nickels 
and 3 pennies. 

These -arl intentionally the same number of pieces. Ask 
*chil(fren to determine whrch set is worth more. 
Tell several children'td pick up 7 coins. On a" chart 
record Ihe different numbers of *cents which a set of SeA?Sn 
coins may be: - < ^ ^ 

7 diines • ^^'^ 

5 dimes 2 nickeds ' ' are 6o\ ^ 

7 pennies * ^ ^ are 

2 dimes^ 2 *nickels 3 - pennies are . 33^ 

Tell a child'to pick up any nuinber^/of coins which^are 36 
cents. Ask another child to ^Xind. sets of coins which are 
' worth 36 cents ,^ A chart^ght* be made of these. Each 
child might 'cnqose an amount of, money and try. to list 5 
different se^s of money whicfi make that amount. 

36 cents • - 

\ ' * ^ ' ' ' \ 

3 cU^es 6 pennies ^ 

3 dimes .^nickel . 1 penny 

36 pennies 

^2 dimes ' 3 niqkels 1 penny 

6 nickels-.- 6 pennies 



fe-. ^pii's - bS^k. gage 2^0; * 

•Write numeral in box at right for the amount 




shofvn, 

Pupll^^s ^gok, page -8l: 



Marl^ coins needed to make amount shown at left. 
Pupil's book, page 82* ^ ^ 

Wfite numeral in box at right* for the amount 
1 shown • 

' * Pupil's book, page 83; . 

, ^ . Mark coans needed to mak^ amount shown at left , 

Pupil's book / pages 8i* - 85: ' * 

*Mark number of coins designated to make amount 
, ' of money designated-. * * ' - • . 



7" 



V 



:er|c-'^ 



259 



J, * 



5 » . ' ' 
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Chapter VII 



ADDITION AND SUBTRACTION 
* J- 



ERIC 



You may want 'to review the background for Chapter 
where the fundamental definitions concerning addition 
and subtraction were made. We recall, for example/ 
tlJa^ '3 + 5 is the number of members in the set ob- 
tained by joining a sfet of 5 to a set of '3; that 
5 - .3 is the nuinber of members remaining if subset 
• consisting of . 3 members is removed from a set of 5; 
and that adding 3 and subtracting 3 are inv6rs^ 
operations in the sense that adding 3 to a number and 
then subtracting 3 from the result always g-ives, the 
original num^>er, and subtracting 3 and adding 3 
also gives' the original. 

We introduce the -idea of, partitioning sets ii^this^ 
chapter. This idea is used here , primarily fc^ reinforce- 
^ ment of various number relationships, -but Ve [sh611 ' 
•♦later use partitioning into equivalent, sets m the 
discussion of place-value and division. Partition^^ ^ 
a set is just separating it into two disjoint subsets. 
^ For example, we may partition the' set consisting of' 
•Mildred, Jean, Stan, and Mary 'into the set consisting 
•of Mildred, Jean, and Stan, and. the set consisting of 
Mary, ^ (We shall later partition a set into more than 
.two subsets.) " t 

Partitioning is related to both joining and removing. 
For. pxamplftj if ije join the set consisting of Mildred, 
Jean, and Stan to the set consisting of Mary, we h^e 

t tHe' original set consisting of Mildred, Jean, Stan, ^nd, ' 
Mary. Because of the relation betw^een joining and ad- i 

. dition,, We see, thaf, in general,' the number of members' 
in the original set is eqU'al to the sum of the number 
of members in the twoset^ of the partition (in this 

, case, ' = 1 + 3. or = 3 + l). 



t 



* » 



Then, h - 3 = I, and in general', the number of mem- 
bers of the original set minus *thQ number of members of 
one of the sets of the partition is the number of 
members of the other set of the partition, / 

There are also other problems which lead, to sub- 
tractipn equations. , For example:^ If John has "5 
marbles*' and Tect hf^j^ marbles, how many more fltarbles 
' has John? We pay \hii^^f pairing Ted^'s marbles with 
John*s,» as shown below, 

. ' o / - 

' O J, 

John's iQ\ ^ Ted's 

\Ot-- re I 

removing from the s^t of John's marbles a set which is 
equivalent to Ted's, and identifying the number p£ the 
remaining set. Since the number of Ted*^ marbles is ^ 
equal to. the numbed 5f tlr^e equivalent subset of John's 
marbles, w^ see that John has ,5*3 mo*!*e -mSrbles _ 
than Ted. ' ' • - 

The following is a closely -related problem: if 
John has 5' marbles and Ted has 3 marbles, how many 
marbles must we give Ted so that he has 'as. many as 
John? Schematically, we can -pose the question as ^ ^ 
follows: ' ' 



Vo; 



John ' s -'O^'. O ■ Ted ' s 

o ; o ! ? — o 

■1^1 ■ 



< 



If we remove from the set of John's marbl^ sr sub^^ 

which is equivalent to Ted's set, then the remaining . ' 

set is equiv^ent to the unknown set. We conclude 

that we must give Ted 5-3 marbles. 

*■ c ' *' 

This last description of subtraction in terms of 
sets leads to a formulation which does not depend on ^ 
sets, but only on the fdea of addition which we have . \ 

already, introduced. (Of course, the definition of 
^dditi6n does depend on manipulation of sets.) 

Suppose again that John has 5 marbles and Ted has 
3 marbles, and we wish to know how many marbles 'to 
give Ted so the boy a will ^aye* the same number of marbles* 
^ The union of the set we .give Ted and the set that yed has 
must be equivalent to the set of John^s marbles^. 
Hence, jthe number of marbres we must give, which is ' » 

5 - 3,' is the answer ,:to the following question: 
3'+ ? = 5. In the same wa'y, ^ " 2 ^ the answer 'to 
' ' ' 'the question, 2 + ? =4, and so oif^ This is Sometimes 

called the missing addgnd description of * subtraction,. 
"It is important that children work with this description 
^ as well as with the descriptions in terms of. 'set mani- 

* pu3,ation since this will be the^ fundamental notion < 

underlying the subtraction of numbers in later grades. * 
^ In general, we try to give the children' experiehce with 

* * several of the ways that subtraction problems arise. 

\ ' 

The number line is useful in learning about the operations 
of addition and subtra cation* If w^ 'think of 0 as the 
^ . starting point, then each numeral Indicates the * 
number of "jumps" required* to get^from the starting 
point to the point marked* by the humeral . We may . . * 

find the sum of 3 ^*and 5^***^ taking 3 jumps, and .^^^ 
^^en 5 j^^s, and then reading the numeral (which 
^ ^ ^ indicates "the number of *jiimps' taken from the starting 
point)* > ' ' '> 



ERLC 



2.68 



5 junrps 




3 + 5 = 



Notice that we do not have to cqunt out 'the 3 jixtnps: 

the.. numeral ' "3"- shows where counting : 3 -i^mr^s would 
» 

have gotten us. 

The number line can also be used for subtraction: ^ 
5-3 is the number pf'jvmps fyom the starting pointy 
which results from taking 5 jumps Xon/ard and then 
• 3 jjamps ba'ckward. ^ ' 



5 jump s 
3 jumps 




. finailj^/ -we^ note that the number line, whidi we us^ j ^ 
:KefV'pSS|?'ily for^reinforcement a.nd variety,, can be 
. used •in'^very important way* in intfoducin^g such ;pi:o%)lems- 
:as-*&^-Fl= 1^^ and 12 - Q = 5- \ ' * '/ 




.3 ■ ^ 5 6.7 /8 9 J-0 11 12 13- 
^ - ■ 12-7 ' 



VII-1. Partityns and addition 

Objective ; To reinforce- and extend the child '.s under- 
standing of addition by using partitions 
of sets*. 



Vocabulary ; Paxtition. 

Materials : Flannel board shapes, colored paper shapes 
or sets of small objects, sheets of white. 
9" X 12!' paper, yarn. 



Background Note: Partitioning a set into two subsets 
simply means dividing it into two parts. Each member 
of the set. with which you started theh belongs to just 
one of the two subsets . The uniofi of the ,twcr~subsets 
^is the 'set with which you- started and, because of the 
gelation betweer^lfeding and joining, each paiAition gives 
us information on' addition. Thus, the fact that a set 
of '5 can be partitioned -into a set of 2 anS a set 
of 3 shows us that 5 = 2 + 3 and 5 = 3 + 2 (since 
joining and adding are both commutative). 

Suggested Procedure ; * • 

Place a set ©f objects on the flannel bpard. Observe 
how. i(iany^ objects* are in ,the set. Separate this set 
injio' two subsets, \ising yarn or any other suitabl4 
item. Observe how many objects are in each of the 
^bsets. Repeat the procedure, partitioning the game 
' aet in different ways . * * 

Have each clfiild place a . 9'^ X 12"/ sheet of' paper on 
his desk and place four circular shapes on the paper.; 

Lay a piece of yarn on the paper so that 
you have some members o^ the set on one side' 
of,<the yarn arfd some on the other. 
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What could you call the part -of .the set on 
each side of the yarn? (A subset.) 

Fred, how many members are in your whole 
set? (ii.) , ' 

Hov many members are in each of your two 
sublets? (Answers will vary.) 

Glenn, how many members ^are in your whole \ 
' , set? (i4.) ^ 

How many members 'are in each of your two 
subsets? (Answe;fs will vary.) 

Continue until all possible partitions of a set of 
f pu^ have been found . 

Pupil's book, page 86: 

Have the pupils imagine that each* rectangle is a "fence" 
around a set of things. The two dots ^represent 

fence posts". Each set is to be pairtitioned by drawing'' 
a "lin^' from one fence post to the other, as indicated 
by the dasj:ied line in the "first ex;^^le. Have children' . 
trace oyer the dashed line in the first example^ and 
then d'rp; lines between the fence posts in each of the " ^ 
other ^wo examples- Discuss, each partitioning, having 
pupils indicate the nuynber of, members in the whole set 
And t^e number of members in ea'bh subset. 
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• Place a*set of 8 objects on the flannel' board. ' > 

What is the 'number of members of the set? 
( ' (8.) ■• } . ^ 

\ ♦ 

Place a piece of yarr^cross the flannel board to show 
a partition of' the set. 

What is the number of members in one sublet? 
(3.) 

What is the number of members in the other 
subset? (5.)^ , ^ 

We can add the 'number of members of the' 
two, subsets . 

What is the equa1;ion? (5 + 3 = 8.) - 

^>Place ^ set with nine" members on the flannel board , 
place a piece of yarn to show four^nd five members 
in th^ subsets. Tell children thaj, it is easy to find 
t^e nvnber of members in the s^ if we add 'the numbers 
in the two subsets. 

Ho\\many members are in the subsets? 

When we add ^5 to h this 'tells the. 
number of members in the .set. We write the 
equation 5 + 1| = 9 . ^ could also 
write 5 = 9. 



isplay other sets with 6 to 9 members. .EncoUrage 



children to use partitions and addition to determine 
the number of member's i)i the sets. 




Pupil's book ^^ pages 87 - 90: 

These pages^'shov partitions of various sets.' Ask tfte . 
children "tp OTitie equations^^r each partition* 

Pupil ^ s book; pages 91 - 9}^: • • , • 

Ask th*^ children to^ partition the sef pictured at the 
top of each page ^placing some object apross tlie^/*^ ^ 
box.^ Record th^ equations, in the space provided /at x^Tfr 
bottom of the page*' 



4 



. Partitions 
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Partitions 
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7 4- J = 7 
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' Partitions of 6> Write the equations. 




0 



0^ 
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Partitions of 9. . Write the equations. 
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7 ' + 
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''9 = 
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Further j\otiVities * 

1*. IXipliGate sjaeets wfth sets of geometric fig-ares. 
^' Have each child partition each set as he wishes.. 
Then have children woi^k in bairs^ exchanging paper's 
§ind writing the equations for the partitions. 

2* Tell the children that ;you are thinking of a set 
with 5 rnemb^rs--that your set is partitipnea into 
^\!0 subs^ts--and that there, are 3\^embers in one 
of the subsets. Ask how many members* ar-e in the 
other subset. (IC n^ces^ai*y, demonstrate on the 
flannel board how children could' use \ set of 5 
objects 'to answer your questiot>.) Repeat with 
other partitions of setfe with no rfiore than 5 
or o members. ' " . ^ 

• • • •. r 



J 



yi5-2.. ^'Partitions and si:ft) tract ton'- 



• yiI-2.. v' PartitiQns, . 



^ Objective ; ^.-To * r^nforce and 'extend the child*^ jindef- , : 
* r ' s'tanding of . subtraction and aSSltioiT Jiy ** 

, • ' using "Dartitions of sets. . ' >: . - *..' 



'4 , 



tVocabulary (No new terms.) 

.^ Materials :, Small objec 

Background ^OT/e : . If a 
. a sez' 01' * 3 ^nd a -s'et 
xs removed^ then th^ seti_o: 
We therefore s'ee that 
relatioa^bfetveeYi subtrac'-^ion 
the set of 3>.- /V« .-^.^S- 
Eacl* p^jLrt.it^i,pi\. thus lea 
We' ha\^'trfen 4^ e quart io'n 




' traation) fo2i each partition ijitd^tvo. nonj^guival^nt -^-"^ . '4-'^ 




rr.asteredi 




Ask children to makcthe same partition again. This • - 

y • *^ . • . 

time ask 1;hem to r*emc5ve 1;he other subset. 
f J' 

Vfliat set is on your 'desk? (The sulJset 
* that we .removed last time.). ^ ». 

-^a^h to join the set he removed to- the ket that ■.• 
' , is on -Vii's desk'. 

» *" Do, you have the set you started with?'' ' (Yes , ) 

^ Discuss that removing either of "the subsets of a 

partition leaves-'.the other subset as the remaining set\. 

and tMt Joining the. subseit 'which had been removed to 

* ** *' # 

the-.rem^ini-n^,*set results in the set with which they , =^ 

started. . . ♦ . . - 

• Give each-chilQ sev^xi objects, ir^k the children to ^ 
*. p'^rtition the set "of seven so* there are thre^ members^ 
^ i-M caie* Qf *1;he set^s. , ' ' ' , 

. ^l; How many are in' the otl^^r set? (4.) 

^ * - What equation can we make abdut this,^ ^ ' 

partition? (7=3 + ^^ or. * 7 = "+"^-3.) 

. , ' ■ ^ * * / ' 

,If.yqu -refiiove the set of 3, how many ^ 
r " r..> . 1 '/ '\ ' 

^ . \'*^ni^bers are in the remaining set?, (^.')" 

"• What' equation suggests that you are rembviiig 

/ ^ 'a set of 3, from 'a set' of 7^ (hopefully, 

" ' 7 - 3 = ."^*.) " , . \' • < 

/Say that there; are several equations! 'that are^ssT^^ested 
.Jjy this partition: ..Jry ^ ^et the children to s-^ate 
them: 3 + t/ ' + 3^ ^"T, 1 - 3 7 - h ^ 2.^ ' 

"Continue working yi^l^ psrrtitions of- 7 and identifying^^' 
the ,i| (?qjiatioias associated -with^'each partition. 

■ Pupil ' s boQk, pages - 22* ' " ' * 

Ask th^ children to pai^itibn the set pictured at the 'top' 
of_the page by placving string or yarn across the' box. 
, iTi'ink.sOf removing one 'subset\^ich is formed and write 
tlie appropriate equation; Think 'of. remoj/'ing another 

■ subset and write ^ the. equation. ^ - ^ 



,2S'4 




7' — ~ ^ ''-"(TO 



•1 



7. - 



7 - 
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# Play "Acting out Stories"^ Ask^a group of .six 'children 
to come to. the front of thie class to act out V^^ories* 
For example; To act out 6 = 2 +'k/ the children sep- 
arate into a ^oup^'of 2"^ and a g;x>,up of h, and then 

' - the gr^iups come together.' (2 + ^ = 6 or k + 2-= 6) 
To 'act out 6 ' 2 = h, they begin in one se-^, and then" 
a s^t of 2 chUdr/rn move away from the set of 6. 
To act 'Out a partition of 6 into a set' of 2 and a 
set of %, ^they begin in a set of 6, then a set of 
2 moves- one way and a s^t of h moves the Oyher way. 
^ (There are four equat-ions for this'j^layO* Ask^ i^he other 
children to hold up their hands as soon as they think 
of an equation that tells a'Dout the play, or^C^ef, ask 
them to write the eduation on paper. 

rDramatize problems such as the following.. Children 
nsay use manlpulati>ve natei'i^ls to represent the 
objects in each story problem. 

Four girls and three boys were playing 
kickball. • . ^ . 

• . How many children were playing kickball? 
* Can you make an equation about the story? ^ 

Billy had 8 marbles. He shared his marbles 
with John. * Billy kept ^ 5 marbles. How 
many marbles did John get? . 
Can you «make 'an* equation about the marbles? 

Sally was helping he^ mother set the table. 
*^ She carried h plates to the table i ^'Then 

she went back to the kitchen to get 3 mor^ 
plates* How many plates did Sally put on 
the table? * * " 

Can you make an equation about the plates? 

Ethel and Jim were counting cars. Jim * 
counted white cars, and E^hel counted red 
. cars. and blue bars. Ethel counted 6 
^ * red cars and 3 blue qars, and Jim counted 
8 white cars. * Who counted the mcfst cars? 
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Can you make en equation, al^puf the cars'' ' - 

. .Bth'el counted? 

• % 
*,Polly had nine crayons . • She kept soaie of 

-them in a' shoe box, but she kept 3 in her 

pocket. How many crayc?h% did PolQ^jr^keep 

in the shoe box? ^ 

^ . -Can yoxx'm^e 'an equation about Polly ^s , 

cfayons? 

Use Drill Do^ighnuts to« reinforce ihe learning Qf 
addition and subtractjson. 2 + , 1 3 ^ ii + 

5 - and 6 - 'might now be appropriate, (instructions 
for making Dou^uts afe on page,.^ 283.) , * » 
' Pupil's book, >pages 100 r ^102 : 

Each box 'shows a skt which ^las <Deen partitioned. Write 
two 'addition apd yiwo subtraction Equations suggested' bj^ . 
the partition/ / ^ ' . 



t "Dril^ Doughnuts" xoky he used td advantage for additional 
practice in adding and -subtracting, both for the basic 
facts and for ^ncour^ing mental computation later, 
^•gv 35 + k9 .' 6, "etc 4 * 



V - 



,For each chi^d in the class, prepai-e a Dou^ut^/ Cut 
from cardboard, tagboara, <yr other 'heavy stock. Circle 
la inches m diameter, center hole is V inch in 

diameter. (Use red f elt 'p-en to write^ the numerals on 
one sj.de and bVue felt p6n to write^the numerals oit the . 
^ other side.) ' / ' ' ' ' * 



0 



p 



0 



/ • ^ 












y 




M * \ 

^ 2 . 



Blue side 



Red side 



Give each child a Doughnut and a^ sh^et of newsprii\t, ■ ' 
9 X 12;^ Tell children to fold paper *in half (to yield 
two sections on each side of paper, each 9 x.'St* * . *; 
Have Doughnut placed on paper so that zero is at the 
top and there is room* on each section of paper to write 
numerals around the edge of the Doughnut, Tell ^children 
to hold Doufehnut still, not to. trace around" it, but to, 
vrite on paper through the hole in the'raiddle "1| + - 
Beyond the circumference of the Dqughnut, on the ^newsprint 
they shovdd write sums of \ and the numbers indicated 
on each s^tion of the Doughnut. ' ^ 

Next move ifcuglinut to. another section of the paper. 
Give the operation jBign and the number' to -be written: r 
'For example, ^'6 might be written in the center 

of the Doughnut. Childi^en again write answers^ around * 
•'the ifcughnut on the paper. This can be repeated when*^ 
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zhe pacer is turned over. ./ • 

• When all'fou? sedtions^^of paper are used-, kO . problems ^ ^ ,^ 
have been done if blue side is used, 2k if .r^ side 

'is used. Only the centir entry and the answei^s a^Jpear ^ 

* for each' section and are^necessary in making a key^ for ^ 
checking, papers. "'^ ' 

"5 • ^ ' ' . ^ • 

P^TDil's xook^ pages 103 - lOU : 

^ • . ' . 

' As.-c^ the chil'dren to fill in the blank spaces- in the 
tables. , Yoix should fill in a similar addition table 
on^the chalkboard cefore asking the children to do , 
the^e sheets. ^ ' ' 



P^pll^s book, pa££^ .10^ - i2§* 



Ask* the ::hildren to, fill in ,the blank spaces in the ^ 
subtraction table. ' » ' - 

■ ' • ■ : . .... ■ 5- • 

. • Pupil bo<3k, -page lOT: . * ** 

^ •Ask the children to look at the sums in the left hand , 

^ ^ * column and'xo'circle each which names' 8. ■ Those which' 

name ten in the right hand column are to be circled^ 



4 



pgpiP s bdok , pag-e 10$:. 

/ , I / . . 

Cn this page the pupil is to rin^ the* sum or difference 

which names the number liste,d at the top of the-pa^e. 

ripil^s book, page 109: ^ " ' 

Kiark'the box a^ter 1 with red, aft^r 8 with ^lue, 
,after'9 with yellowy we use these* as keys. Ring' in 
red each name for 7> 'in blue each name for. 8, in 
yeilov each name)fo/ 9-. - * • > 
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^ Purther Activity : 



r 



The addition chart can "be* used as a review* of addition 
• facts'. - It can te used to ^ solve ao equation, 'if a ' 
number „pn the tpp is add^d a number gn the left, 
place a • [£| (which may be S:ut from plain wtiJte . 
paper), so .that the nximerals^-neajreat the shaded. ' '* 
edges (left of s1,de * and above side z) are the - ' 
numbers which, you wish to add'^ . The answfe'r is the nianber 
at the poipt wAere the two sides of th^ cD joio (darker • 
shading), ' , • ^ ' - . , / . ' • , 



( 



ii; Pupil's 'book , page 110^ 



' ■ r : 

Direct chiWren to write the- equation which was completed 



when A was th^ answer, ConUnue vlth B, o/d, etc 
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Fill in the tables. 





+5 

^ 


+3. 


:/ ^ ' • • 2 ■ 

t * * ' 


7.. 






f 




• 






/ 

• • 


• 


+ 6 


•* 






• LL 

* 
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103 

'298 
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\ 
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Addition . * 






FjIMo the tabfes. V . 








+2 


+0 . 

< 


















^ • ♦ 




+ 3 ' 


+2' 




• * 




v.- ^ -■■"2. 







29.9 



101* 



291 



Sul^raction 
FilUn the tables: 



« 






A 


/ 




Jo 


.J- 

t 


S 

4 


1 ' * 


^ 2 




• 5 , 


^ 




.7' 







ERIC 



life' CI 



W.h'ich are-equal to . 8?. • 




5+2 




4- + 3 
5 + U 



1 ^ ^' 



I 



G 
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Which'are equal to 1(>'? 




7 + . 4 



0 +/ <7 
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Which are ecfual to 7? 




Z 



2 + 7 





Which are, equal tp 




2+ 6 




10 + 




7 + 5 




108 



303 



* Names for Numbers 



: - 7r 

♦ . / 1 , 


• 8r 


9 




2 t. 5 


4 + 4- 

' ^^^^ ' 


0 + 9 




5 + 1 


6 + 1 


3 




2 


3+ 3 




6 -^ 0 


It g 


■ 3 +'G'; 




2 +/7 


\ + A 


7+2 


■7+11 


* 


7+1 








★/Additp Table'- v , « /, y ■ 






1 

X 




'/ ' 








7 
1 


y 


; "V • 




0 


1 


2 / 




■ 3 ' 

, £ i 


4 


5 




7 


.8 


. 9 


1- ' 


•'i 


2 

? ^ 




' A ' ' 




0 


7 


8 


9 




o 
L 


0 

i 




4 


5 ^ 


* ✓ 

- 6 


7 


8 . 
















0 


7 ' 




9 












0 


o^^o 0 J* 0 tf'V 

Cl. 4 C ^1 














id 

% 0 




8 ' 


9\ 




< 


^ / 


0 


7 




9 










8 


^ 9 










9 






9.' 


• 9 




Write the equations: 



'A 
B 
C 

. D 
E 
F 
G 



3 +1 



3 ^^-r 



? -ho 
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*VII*3. Addition and subtraction on the number , line - ■ . 

Objective:! To e^end the children's understaifding of addition 

. '^"^ — i ^ ' * ' - * ^ 

^ 4 I I ana iubtracfion by ua-ingjthe number ^ine. ^ > ' 

i 'i * I i - ' f - ' . , 4-. ^ 1 ^ \ ^ 

ivbcabuiaiy: , ;(Nolnew words.') ^ i ' ^ \ . ' 

Irr pr- , I - : yr . ; ^ ' ^ ' 

, . Materials ; (folsibly^ -Jcbnstruction paper for number line.) ^ 

Suggested Procedig^e: 



The number line (which \ms • introduced in Chapter 2, g^f^ion 3) 
.maybe dsed as fan aid dr^a!dtiitiQ3r:<anc^subtr,a^tion. ^ ^ . ; 

Review, carefully the fact th^ the numeral on the line shows 
the number 'of jumps from the ?tarting point, 0. ^ 

Find tfie<-point 'on the number line which shows that 
you have taken^ S jumps from the starting point, 0. 

Find the .point which shows that you have taken 3 
• ■ ^ * » 

, jHinps, fi^om the starting point, 0. 

• Find tlie poinjb on the number line which shows that 
you have taken ' 0' jumps from the starting point ''0. 

Find the poknt which shows that you have takSn ^ jumps* 
and then 2 jumps, from the starting point 0. 

' ■ * ' 

If this is difficult, ask a- child to point to the place on , 
the number lihe v^ich -shows that he ha s^ taken 3 jump^ from 
the^ starting point* Use a pointer or pencil to indicate the 
point on the iine. Ask him pot to go back to the starting 
point but to take two more jtimps. (it may be helpful to 
thinks of this as a "stop for a rest". A number line drawn 
on the 'floor can be used if necessary to dramatize^this 
idea.) ' . . r' "o - . 

Now that you have taken '3 jumps and/ 2 jumps 

' - from the starting point, where af^ you on the 

* ' f " , ' . . • 

number line? (5») ) ^ 

This tells us that three plus' two equals five. 
Write the equation", 3 + 2 = 5- \ . 

.If we have a story problem, w^ cah solvp it on 
the number line if we know the numbers which we 
' ^ want to add* 

■306 ' - " ■ 



'298 



! ' i ^ 



Jerry had 5; books. 
He bought*' ^ books. 
How many books does he have? 

r 

What isL l^he number of books which Jeriy had 
to begin , with'? (5.) 

Ask a child 'to take the same number of jumps from the 
starting point on^ a number line as'the "books Jeriy had. 
'How many books did Jerry buy?. 



if * 



(2.) 

lild 

line*^ this time starting at 5 



Ask the child to take that many m^re jumps on the numbe;r 



What ijs the number of^pumps tiati^ybu Ja.aY.Q...tXQ^^-- ^ 

(7.) 



We , wanted to add^ 5 / and 2. When we t^ke those. 
\ numbers of jumps on /the number line we find that 
^we have taftenj 7 jpmps. The set of 5 books / 
and ^2 books' if joined would be the same number 
of books, yiius, j} + 2 7 , 



• Subtraction 



- jDraw a number vLine on the dhalkb0ard. 



Write the equation, 6-3/ = 



To complete thi 
sioc jumps on tY 



equai^ion we mst first take 
number line. Start at 0. * 



..Ask e child to. do this ^d either to mar^ the 'point where 
he ^tops or td Sraw 1>he/xiurve wlj|^ch 'show^ the number lOf 
jumps . 

To solve thd equation 
^ix. On tl^ number li 
4 to go back/three jumps 



e must 



ubtract 3 froi^. 



p this lieans we will have 



Ask a' child to toucji the point wMch shdwfe where you would 
be if you i^ent bacH three jumps itiom 6. 
which shows you hefve gone back 3\^ jumps. 



IDraw the curve 
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' Where-dM ve stop,.tH^s time? (3'. 

; Wh^n'we went 6 ♦ steps forward and back 3 steps 

\^ \, Ve' stopped, at 3. This is One way of showing' that . 
6* minus "3 equ€Ll,s> 3.' 

r It may be necessary to use i. line which i*s drawn Qn the floor 
'/for-tlTte first work with subi:raction^ on the'nvunber line. This 
"would enable children to take jumps forward and Ihen to come 
'back on the number line. 

Some children have dfff icuWy using the .number line to ' . * ' 
'complete equations 'bjgcause they are confused by the numerals 
at which they ar^ looking while they* count the second set 
of juiiips. 

Tvo ways to use the number line are given here, You^may 
►-want .to develop one*to a gr^at extent and -exclude the^other 
or try*1;6 use both of the ideas suggested. ^ 

1. Make a number line on^a piece of" cardboard or oaktag 

12" X 36". This should be large enougfi for ftll children 
to see. Fold the top Df the paper ^o cover the numerals. 



(Figure l) Place a pencil on the 
starting'' point . _(o) Take jumps 
on the number line which corres- 
pond to the set'' to which another set 
i? joined irg the problem. ' (Some 
children will malce^otie Jump at 
,a tinte ' (Figure 2) while other 
children ."wilL. go ^to five ^in 
one Jump (Figure 3) 0 ' v. 



(fokQ^ 

OI23f4*50789IO 



Figure 1 (Open) 
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Figure 2 (Closed) 



■5*' 



.Bigure 3 (Closed) - * 
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Move the pencil to .that point. 
Some* children may need to mo ve tHe 
pencil as they take each jianp. 
Keep the pencil on the last point 

and unfold the page. The pencil ' * "figure h {D]^n.) 

will be on the ^point vriich tells 
t*he~'total number^ jumps. ' (Figure ^k) 



0- 



Pupil's book , pages ' 111 - ll4 r , have been designed 
to use ;in this uayJ* 

Some children may leave^the page pinfolded to find the point 
which shoys the number of the first set, then fold the page 
and take oumps which correspond to' the second s^t and open 
the page to'Tfind how many jumps in all, • Children ^who are 
npt confused by the numerals and can use the page without 
nee(iing to fold it should' be encoUr^ed to do so. Sub- 
traction is deve^ped by finding the ntimber of members in 
^'th^ set dfescribe'd and relating the removing of a subset 
to "back^^ng up", or^~%he number iine. This jfage may tie 
help^ in solving other story problems or incomplete ^ 

equations such' \as 3 + 2 = Pages in the pupil's 

book should not be used unless children^ have l^ad ^agugh 
experaerfc^ witjj^ this number line to use -It independently 
and without difficulty.^ ' , • 

.'2. Draw a number line on the chalkboard. 



Write an equation, 3 + 2 = 

— — — 

Place the chalk on the stairting point. A^k a child to' put 
a finger on the- point which tells the number of jKmps 
corresponding to the n^ber of the first set. (^The ^ild 
.should touch J.) Draw a purve from the starting pbjint to 
the point the child is^ touching. 



309 




1 



Now, using 3 -as the starting £oint as^c whire a moi^ 
-would take .us. tChild should now touch 5-) W a curve" ■ 
from the' 3 to the -5*. This repiceseiks the" second set of ^ 
junips. ^ 



> ' . ^ — . — - — — ' — ' . 
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T^.-point Where the 'last curve ends tells the number of . 
and enables the childi-en to ^complete the equation.^ 

Pupk's bo-ok , pages " are designed to be used 

,^^n this way \ ■ ■ . < ^ 

'Heavy plastic taped over cardboard. on which a number line^ 
• has been drawn can be useful as an aid to independent work . . 

The child' can mark with a crayon"' the curve Which shows Vhe . 

jumps h^ has- taken -and then remove the mark xith- a paper-^ . 

toVel and use the same number line again. 

I 
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Fold until edge covers numbers- 



ICi 



|er|c 



f ■ • 



■ 0 



a- 



2 



3 



4 } .3 



2 +1 : = 



5 



+ 



2 If 



?7 

-!« 







1^ 



'8 ' * ' 1^ 



P. 



12 ./ 



■5, ^ 



2; -^.H = 




6 = 



. (. .. 
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?p\6 until fidge covers numbers 



9 



10 



4# 




• 4 +.-5 •= -9 



\ 



. 4 + 2, ■= 
■^•2 +-5=' 
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12 



»5 



^ 

At? 




o 

U3 



:3r4 



Fold until edge covers luimerals 



6 . .7 



8 • 9 



10 



li 12' 
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-3" 
o 

CO 



r- 

5 


- 3 - 




V. 

• 


r = 




8 




s: 


■6-1 






7 


- 2 = 




5-2 = 

« 


3 


8 


9 

-2 ^ 






J" 

1 - 


4^: 
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Fold until edge covers numerals 



2 



3 



5 • ,'6 7 8 



10 . U 12 



7 - 



I 

S + 6 
10 -.3 

7 - .6 
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2 + 7 
? - 5 

2 + 6 







\ 
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Vll-i^. Hov many more ? ^ 

Objective : To find how many moare^members there are in • ^ 
one set" than in another set , ^ 

*^ Vocabulary : (No new words.) 

• • 

Materials : Material, such as apples and lemons for flannel 
board display, flannel pairitig symbols, two 
7 sets of nunieral cards, (Sandpaper or flannel 
strips on the back of the card will make it 
stay pn the flannel board). 

. Background Note ; 

Recall that one bet has. more members than a second set if > ^ 
when members of the first are paired vith the members of 
the second, there are memVers of the first left over. 
In this lesson we continue development of this idea- ]yy 
using subtraction to find how many more members there are in 
•the first set. We say that there are 2 more members 
in a set of 5 than in a set of 3 because, if we pair 
members of the set of 5 with members of the set of 3, 
there are 2 members leftover., V/e also say thdt there 
are 2 fewer members in the set of 3»' ' 

Suggested faocedure : 



^ Procedui 
hii^S^ pis 



Ask a childNto place a set of 3 apples on the flannel 
board. Ask another child to place a set of 5 lemons on 
the board. . , . 

Ask whether there are more lemons, 'or more apples /and ask 
whether we can decide which se1i has more members than the other 
without counting. Bring out that we can accomplish this 
by pairing the lemons with the apple s . Have one of the 
children . show the pairing with pairing symbols or with yam. 
A^k how^lmany more lemons Jthere are than apples'. (2.) 
Explain that we say that there are 2 more because,, if we ' 
remove the set of lemdns that are paired tb applfes, the 
remaining set has 2 members. Display the numeral cards 
for the set of lemons, the set of apples, and ask the 
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^children if th^ can make an equation about these sets 
observing that there .are (5 - 3) or 2^ more lemons'than 
apples, and that 5 - 3 = 2 is- the^^quation yhich "^lls us 

'how many more lemonsT" Also, ask how the equation 3 + 2 = 5 
is suggested by this problem. » . 

Repeat tliis procedure with other sets, in each case dis- 
playing the pairing and expressing the -equation. 

Give each child some small objects. Ask each' to place 
a set 'of 8, members on one side of the d;^sk, and a set 
of 5 members on the other side. Ask them how many 
members are in the first set.* Ask what e^quation describes 
the problem, and display the equations which ar^ suggested. 

+ 3 = 8 -8.- 5 ='3 

"Repeat, 'sometimes with the first set having ,mo;re members 
and sometimes with the second set having more members; 

Pupil's book , pages II8 - 124: 

Ask the children to first find out jiow many members are 
in each set. Then ask' thfem to pair the, members of th^ 
set on the left with the members of the set on the right. 
They.- are then to decide which set has more members, and . 
hoir many uiore. ' ~ 

(You may want to follow. up the work on the pages by asking 
►how children cpmpared the sets, ^is Would alsd be helpful 
to develop an awareness of the ways in which children find 
out how many more. 

^Some children will have paired the ^^ts by touch^lg or 
marking the same' number in eacb- set: Some children will 

' have*. subtracted the .numbers; for this you will want to 
show'\t^e^>auation 6 - 2 = k. Some children will have 
thought of the additional number of members needed in 
order to have equivalent setsj 'for this you will want 
to ^ite the equation 2 + = 5») • " * 
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# Problem Solving ; ^ ^ ' 

Give each child some small objects to work with at ' this ,dfesk. 
Ask the children to select sets 'of objects equivalent to 
objects in the stpry problems. ' Notice that the problems 
differ in the kind of set operation-- joining;,^ removing, 
partitioning. In these pr obi ems /children -should b^ 
expected to find the number to be used in answering the t 
qu^tion and then answer the question. Ah equation- is not 
expected. ' 

Tom has 6 marbles. Joe has 'only h marbles. T 
How many more marblet has Tom than Joe?-, ^ - 

Jane had 3 crayorTs. Theji Mary gave her 5*' 
- crayons. Now how many crayons does Jane have? 

Bill had 9 car3 ar^d Sife took 3 of them. 
How many cars does Bill have?*^ 

Sharon had 5 apricots, John^ad 8 apn^otst 
How many more, apricots did John have than Sharon? * 
*• ' . " * 

Sara^has 3 more dolls than Susan. Susan has 
h dolls. How many dolls, does Sara have? " . 
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Comparing Sets 








How many? 



How many? 



How many more? ^ . 





How many?_: 



' • "How many? 
How many more? / ^ 
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Comparing Sets 



1 # ^ 


K 






How many? V How many? :S 
. ^ How many more? ^ 

— — V '- 



V ^^^^^ 


^^^^^^^^^^^^ r ^^^^^^^^^^^^ 

^^^^^^^ \ ^^^^^^^^^^^^^L 
' ^^^^^^^^ ' 

^^^^ . 


.How many-? "V HowWiy? 

r ' ■ . • . . ^ " ^ , 

. How many more? • 
L ; — 1 
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Comparing Sets ^ 




How many? ' -How many? ^ 

How ^many -more ? 







How many? 



How many more? 



How many? 
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'Comparing Sets 




1 



2. 





i 




How many? 



. r Howjnany? - ^ 
How many more? 




How many? X. 



How many? 



How man^ more? 



3l6 ' - 

Comparing Sets 











: : ■ « y w 

„ l^nu/jnany? ^ ' HowNmany? ' ' 

^ .. • How many more? 7 . ' , 





^^^^ 



How many? ' "7- v How many? 

How marvv more? 2 
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Comparing Sets 




'. How many? ^ ' How many? ^ 

How many more? 
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•Comparing Sets 




■ Mow many more? / ' 
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.VH^5. Problem solving and equations 

■ ) ■. - . ■' 

Objective ; To use addition and subtraction to solve simple' 
stoi^ problems, and 'to find missing numbers in 
equations involvi'hg addition ar}d subtraction. 

Vocabulary: (No new words.) \ . 

■ ■>* ^ 

Materials : Sets of small objects • 

Background note ; There are several different sorts of 
problems which lead to addition and subtraci^ion equations. 
For example: - ' 

One set has h members and a second set has 9 members. 

How many members xm.s\. I join to the first to get a s-et 

equivalent io the second? (4 +0]= 9/' or 9-^ = 0) 

t 

One set is joined to a second set. The second set had 
h members. If the set obtained by joining the twp sets, 
had 6 members, how many members did the first set have? 
(□ + i| = 6 or 6 - 1| =□) ' . 

A set has k -members. How many members must be Joined to 
. the set, to get a set of 6 members? +n= 6 or 
• 6 - 1* =□) ' ^ ' 

^is lesson is devoted to problems of this kind, and to the 
equations that these lead to. , You should b'e careful not to 
classify problems by,' type, and to encourage each child to 'use 
his own method of thinking and to be as imaginative a^ ' 
possible in approaching the problems. 

Suggested procedure ; 

V - 

Begin with an equation such as 6 + Q 9I Explain that this 
fiks us to name the nimibe2^hit5h added to 6 'will give a sum 
of 9. iry to get the childreA to visualize the equation by 
using sets of objects. Continue with equations like . 
3 + ^ =nand Q + ii = 8." Do not point out different types of 
equations, but try to get the children to examine and visualize 
each equation question as it comes. 

5 



Pupil ^ s boolc, pUges 125' - 128 : 

. Ask the children to complete the equations • Suggest . ; 
they use" sets of objects if they have difficulty. 

The next step is to present story problems, to find equations 
which describe th^ problems,^ and 'to name the missing number. 
Continue to have* the^ childnen use sets of objects to answer 
' the questions • ^ *^ 

I The following are examples of story problems: ^ ' 

There are 9 saucers and h cups on the table, ^ 
How many more cups do we need if we want to put a cup 
on each saucer? (k + 0= 9, or 9 - ^ =0) 

John has k cents and 'Sue has- 7 cents. How much 
must John save to have as many cen^is as Sue? 
{k +□= 7 or 7 - = ■ 

Mary had two ribbons. 

Her mother gave her some ribbons • 

Now she has seven. , • 

How many did her mother give her? (2 + Q = 7 or 
7 - 2 ^D) ^ ^ ' ' 

Tom had six boats^* 
-He gave ^ome to Bill « • 
Now Tom ^has five boats. 

How many did he give to Bill? (6 - □ = 5 or 5 +D= 6) 

Gordy has 5 guns. 
^ Eddie has 7 guns^ - " • " ^ 

Hov many more guns does Gordy have? (No equation.) ^ 

Ben has 8 mai^Jjles. 

Three are red. -'^ ^ • 

The rest are green. 

^ How many are green? (3 + D= 8 or 8-3=Q)^ 
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Mark had three cookies. 

fie ate^ some on the way to ^chool. ' • 

Now he ^as only one for lunch. 
< How many did he^eat on the way to school? 
(3 - □ = 1 or + a = 3)^ 

Karen had three caps. ^ 

Her friend gave her five cape . 

How many caps does Karen have? ^ (3+5 = Fl) 

" B.ryan bought some icp cream cones. 

Four were^vanilla and the rest were strawberry. 
How many did he buy in all? (No equation) 



Jack' s ' father gave him three model rockets. 

His grandfa^yier gave him five. 

Jack gave one of them to his friend Douglas. 

How many rockets /does Jack have? ' (3 + 5 - Q and' 

" ' r ' ' 8 - 1 =■ □ ) " 

Display an equation on the chalkboard or flannel board, for 
eycaraple, 7 + [j = 9» Ask the. children to make up a" story 
that gQe^with the equation. * , 

Ask the ^jChildren to make up story problems, "^discuss these, and 
find equations (ff there are any) that gp with the stories. 

Write the following story on the chalkboard: 

Mary had 3 cpokies. 

She gave 1 copkie to Mil. 

* « i 

Find how many cookies Mary had th^n. 

ft ( 

Read the story to the children or have it read by an able child. 
Encourage the children to recall some of the ideas presented 
previo^isly; (Chapter k] namely: 

(l) Story .problems ask you td f ind something. You may 
be asked to find the answer to a question. 
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(2) Some information is given to help you solve the. problem 
Sometimes not enough infonnation is given to solve 
the problem. * 

■ \ ' ^ 

(3) ,Thinkihg about ^sets, Equivalent to the sets in| ^ 
the story, helps us solve story problems, (One 

, child might demonstrate with set materials to 
§how Mary's cookies,) 

(k) We can write an equation to show us what number " 
we i/ill need to use in the, ansver but the equation 
is not the answer we are asked to find. (The ^ 

equation 3 " 1 = z might be written on the 

chalkboard at a spot removed from the story itself. 
Remind the children that the 3 in the. equation * 
, says nothing about cookies, it only names the • y ^ ' 
number "3". . For this^ reason we must^^Jlways i:ell ' . 
what it is that yas ^ound: In "this case» we 
might say, "Mary had 2 cookies then/') ^ 

(5) We can use what we khow about solving one story 
problem to help us solve 'othe^r story problems. 

""Erase the equation from its place on the boar(J and write it , 

ft 

directly \inder the story problem. . Wi;ite the following story 
on the chalkboard: 

' Jack' had some toy cars. ^ 

, Mother gave Jack 2 toy boats. *' ' " 

Then J^ck had 7 cars ^and boats. « 

Hbw many toy cars and boats did Jack 

hav^ to begin with? 

Ask a child to show sets equivalent to the sets of toys. 
Discuss what set operation could, be used to find ^the^ answer 
to the question. Ask what equation describes the set 
operations and have it written on the board, directly under 
,the^st(5iy.. Continue by telling the children the^ following 
stories. In each case have the children tell wha^ equation 
they can use to help 'them solve the problem. Would it be 
like the first story problem, a subset^ r"einov^d from a^set. 
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using an equation that shows one number minus another 
numherj^^or would it be-like the second story problem, two 
sets joined, and use an equation that shows one number 
plus another^umber? Have the equation written and the 
answer to the problem §iven. * % 

1. Father had S raltes and 2 shovels. 

How many rakes and shovels did Father have? 

(It is like the 5^ond equation. 3 + 2 =5) 
(Father had 5 rakes and shovels.) ' ^ ' 

2» *. Beth^had k 'new dresses. 

, Mother bought some more new dresses for Beth. 
Now Beth has 6 new dresses. 

Find how many new dresses Mother bought for Beth. 

(It i-s like the second equation, k + 2 = 6) ' 
(Mother bought 2 more dresses'.) 

Jack had some red apples. . v * 

Mary took 5 of them for Mother. 
^ " Then Jack had 2 apples. 

How many red apples did 'Jack haver to begin with? 

(It is like the first equation, -5 = 2) 

(Jack had 7 ^apples in thfe beginning.) 

■» ' • ."^ 

i*. Mary had '6ome sticlfs of gum. 

• She gave 3 sticks to Joe.' ^ , 
> Find how many sticks she has now^ • 

(You canH solve it. You must either know 'how 
many sticks Mary had to begin w^h or hov many ^ 
she has now.) ' 

Pupil* 3 book^ pages 129 - 133 : * r , 

Rea(i each of the storiies aloud to the children. In some 
cases it may be well to ask a less able child to reread 
the stoiy aftex it has been read once. The pupils should 
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* then be directed to complete the pag^ by drawing more 

• > 

* objects as needed jDT crossing off the subset ,jw^ich is ' ^ 
removed, Tl)e' equation >vhi.nh,may be used to helj). solve 
the problem is to be written on^the line and the bjiswer ^ 

. ^ sentence completed by filling in t^e *biank. Let those 
* children vho are able complete the page indepetider^tLy* 
V Giv^ individual help to those childrerf who ^ed._it\. ' . . 
Pupilfs book,' pages 129 and 130 are to be ustd -In-this way. 
Pupil's book, pages I3I - 133: children shoulda be difected 
to use Q^s to show sets equivalent to the sets of 
objects described in the story, -^e sure to read* the 
stories aloud before the "children begin to work independently. 
Give individu al hel p whenever needed. 




Complete the equations. 

+;5 = 




7 




10- 



7 - a = 



8 




V7 = 



s 



0- g = 





= .3 




6 



325 



8 - 5 




6 + 




8 




-3 '--6 



.6 




5 




0 




^38 



3a6 



Coniptete the equations. 



n 2 6 



1 



3 



7 




8-3 - 




^-0 ^ 





10 2 = 7 




= 4 




= 6 



^-4 



4 . 





10 -^--5 
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Complete the €quatloiis. ., ' 


* 












3 






= -7 - 




0 


1 








/ 
























S 


= 9 








4 




1 












0 


** 

+ 


2 


• 


% 

.7 




4- 


I 


4. 






+ 


4 






7 




0 


■= 7 

V 




1 > 1 

• 


+ 




♦ 


10 


6 


4 


.2 


= 8 

• 




2 




7 




* 

V 


2 


» 

4-, 




V 

= 6 




7 




\.- 
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Equatidns 
Write + or ^, 



2 -t- I = 3 



q - q = 0 



3 = 2 



3 . ^ - -7 



7- 



1 = G 



1 4-g=-^- 



1+ > H = g 



1 + ^ = 10 



3 = 3 



5 ^ 



. ^^^^ 



3 = I 



5* f- 2 = 7 



7 ± 0. = 7 



3 -/- 6 = ^ 



S 



5=3 



.1+.= 2 
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Solving Problems 



1. Sam wants" 6 toy cars. 
■ He has 4 toy cars. < 
Find how many toy cars he must get. 



Problem Picture 







Sam must get • Z toy cars. 



2.' Pat had 9 marbles. 

HegaVe 5 marbles to Dicl(. 

Find how many marbles Pat had then. 



Problem Pictufe 



Pat had 



J, 



marbles then. 




3; Nan had 6 book^, 
:: Shejot 2 books, 

Find how many books Nan h^d then 



Problem, Picture 



ITS'. 



'■ * ^. 

Nan had ;\:<P booi(s then, s:.. 
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Solving Problems 



-* 



1'. ■ Bob's dog had 3 puppies-. 
His cat had 4. kittens. ^ * 
Find how many baby animals:Bob. 
. had. ' - ■ - 

.^-T^v - 7 - ; ■ - 



Problem Picture 




Bob had 7 baby animals. ^ 



r 



2,^ Mother qeeds 10. candles. 

. She has 6 candjes. 
. ' How many candles mlist she get? 

She must get "V • candles. 



Problem Picture 

r 



/ 



3. Mary had 8 toys. 
Tom took 3* of the toys. 
Find"ho\y many toys Mary had then, 

— ' ^ 

'^Mary had toys then^ 



Problem Picture 
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Solving Problems 



1. David had^e 'toy cars, 
fie gave 1 car to Jim. 
■ how many cars D^vld has now. 



Proble.m Picture 



" David has S' toy-cars 



now. 




2. Sally has 2 crayons, . 
■ - She needs ^crayons. / 
. * "kow many crayons must she get? 

2^ ^ m. 



Ttoblem Picture. 



'SaUy nfust get ' V crayons. 



J ^ 




Pfobl'em Picture . 



3. ' Joan had 2 cookies. 

Mother gave 2 cookies to Joan.v ' , 
. How'many cookies did Joan haVe then?, < » 



2 f;2. 



Joan hac}-^ cookies then. 
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Solving Problems 



\ 



1. ' Jane wants 4 dolls. 
'.She has 3 dolls, 
How.ma'ny dolls mu^t she get? 

t 

4 1 < 

Jane must get / dol|. , 



Problem-Picture 




2. * Susan had 6 8boMes. . / 

spot ate 2 cQokies.- , • • - . 
\ Find how many QQoties Susan had •' , 

then. . ■ f ' , • / 



Pr^m Picture 



■'Susan had 



^ ,co6 



cookies then? , 



Problem Picture 



3. Jacl^fiad 5 beats. - 

He made 2 .more boatS;. ' - - ' 
How many boats did Jack have' then? 



7 





lack bad - 7* boats then. 



Soiving Problems 



1, Ann made 10 cool(ies. 
ShVgaVe 3 cookies to Bill. 
How many cookies-diil Ann have then ? 

A 

The» Ann had _7_ cookies. 



2. Mrs. Uehaa.3 hats. 
^ -She got 2 h€w hats. • 
Find how many hats she has now. 

'Mr§. lee has hats -now. 

: ^ 



3/ Mother baked some cakes. 


f V 




' )■ . • ' • 
She gave 4 cakes to the church. . 


/ • > ♦ . 




Then she had 2 cakes." " 


T 




Hovy many cakes dilMother bake? ' 










« f 


. Mother baked cakes. 

1 i , 


I 





^iV3^ ■ . ^ • : • ' ' ^' •' *• \' " ■■ - 

'* VII-6./ Addition'' and Subtraction : numbers greater than ten ^ 
. ^ 

. A 1 • • a 

' . Objective^ To begin the sttidy of addition and subtraction 

' • - • " of numbers' greater than ten.* , , 

Vocabulaiy : (No new words . ) ^ 

f f * Materials : Sets- of small objects for counting. 

' Teaching Note ;^ ' . * • • 

This lesson contains a sample presentation of addition 
• ^" ^ * and subtraction of 2 digit numbers. TheVtSS^^er may 

^ pursue this as far as seems appropriate with her class. 

Suggested grdcedrtre : 

Billy *s family is going on a picnic. 
His, mother put ten cookiefs in the; basket. 
Billjr/put in thirty cookies*/ * • ^ 
^How many cookies ai*e in the ''basket? 

' ' We can add number of cookies that Billy put 
in the basket to the number hig mother put in - 
* the basket *t6 find the number of^ cpokies. 

We*wo\ild write the equation^ lO + 30 =. ^- \ ^ v 

'To flnisl^ the equation Ve jpfeed.to add the 
/ nlimbexs^It may help us to think of the number ^ 

, . * of ten^ iff^lO, and in 30 ' arid add the tens.* 

' X ^ * ^ " , ^ ' ' * ; ' • 

' • ^ How many tens are in ten? ,a1*)"' ♦ 
*. ^\ Howr.many tens in thirty? (3^) " ^ 
' * If we add 1 ten and 3 tens, *hov many tens 
^ will .we have? (V:) 
' What d^e call % tens?*' (Fort/.,) " . ^ 

'\ l^hen we^'^'^d 30 to 10^ 'we have ii-0/ we^ finish ^ 
the equation 10 + 30 = ^^ol , S • 

^**iiecessar^ bundle V of ten objects each should be Available, . ^ 
to pse as an aid in scQ.vi.'ig these problems.^ 



e 



> 
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Develop the following problems in the same way 

* * Jerry found forty rocks in his back yard. 

' * He put ,them in the fish bowl in- his room. 

• On the way to the store he picked up ten rocks. 
When he got home he put them in the fish bowl" 
How many rocks d'oes he have in the bowl? 
(Jerry has fifty rocks in the fish bowl. 

4o + 10 = 5or) 

K * 

Alice had twenty pennies in her purser Her • 
mother gave her twenty pennies. She put them 
in her purse; too. 'How many pennies are in 
* Alice*s purse? (There*are forty pennies, in 
« ' j'ALi<^6»s j)U2:s,e.® ^^,+ ^£0 = .U0.) ^ 

Carl^has eigKt^r^lastic army men." He has^^ 

y / ^ twenty plastic army trucks. He has thirty . 

^astic aifey jeeps. He t<?ok h*s ^Srmy tioicks. 

and jeeps to Bob*s house to play.l^fow many 

toys did- he take? (Carl took fifty toys, to 

Bob's house. 20 + 30 = 50.) ' , 

K \ ^ \ • . - ' " 

These problems involve removing a set: ' . ' 

Steve had fifty marbles. He toaded twenty 
marbles for a kite. How many marbles did he ' 
^ keep? ' (Steve kept thirty marbles. 50 - 20 = 30.) 

Frank found forty sea shells while he was at the 
' beach. He gave twenty to Ijiis friend David when 
he got home. Hov many sea sh^^lls did Frank 'keep? 
(Frank kept twnty sea shells. kO - 20 = 20.) 

Shirley has twenty paper dolls. She has forty 
paper doll dijesses. She left ten dresses at Clary's 
^ house. How many dresses does she* have to play 

with at^*home? /Shirley has thirty dresses to play 
yith. ho .-10 =30.) 

. ' " John has forty pencils. He^ gave ten to his brother * 
.j'erry. H^ many pencils does his brother, Tim, 
have? (Cannot be solved with information 'avaij^^ible . ) 



348 



Place. t\>o set's of small objects on a table. .Dp not tell the 
number of ob^e^s in each set* 

How can we find how many objects we would have 
if we joined the sets? , ^ 
(Pupils may suggest that they could join the 
^ sets and then count all the objects. This 
- procedure should then be followed; ) 

Plaje two new'sets of objects on the table. Now t4ll the 
children the number of members in each set as ybu place . 
them on the table. (Be sure that joining the set of ones to, 
.the set\of ones will result in a set of not more than 9 , 
ones.^ * ' ^ 

This set has 22 members. We will ^oin to. 
it a set with 36 members.^ How many objects 
are in .our new set? Can we find the. number of ^ 
members in our pew set without counting each 
' \' member? Remember, you know the number of members 
-* in e^ch.of the sets. 

Piysue suggestioi^is. that children may give. If not suggested 
a4k a child to arrange the set. with 22 members as sets of 
ten and- a set -of ones. Another child should 'arrange the set 
of 36 as tens ones. ; * 

Hov many sets of ten are* jn, the set with 22 
• members? (2^. ) • 
Hov many sets of ten ^e in the set .with 36 
membeys? (3* ) ^ 
Join the ,set of 3 tens to the set of 2 tens. 
How many tens in all? (5«) 

How many ones in the set with 22 members? (2.)' 
How many ones in the set with 36 ^members? (6.) 

'Join the set of 6 ones to the) set of 2 ones.' 

Thereyare how many ones in all? (8.') • 
We have 5 tens and 8 ones. 
How many are in the set? (58.) , . • I, 



Shpw childrea an envelop^e, Otel]* them that inside is a set 
of sticks,. There are sticks in all. Show'' them another 

envelope. Tell them that this one has 23 sticks in it. 
Tell the children we will use the numbers to help find out 
the number of sticks we would-have i't we joined the set 
of 23 'sticks to the set of sticks. We will do thi^ 

bjr adding 23 to if5'. ' ^ ' 

I ^ * 

How many tens are in i^5? (^.) . ' V - 

« * • « 

How many tens are in 23? (2.) , v « 

« 

If we add 2 tens to k tens^ what is the 
number of tens?* (6.) ^• 

On iblae^ chalkboard, write' h tehs + '2 tens = 6 tens. ' 

How many ones are in k^^ (5.) ' 
^ How many ones are in 23 (3.) 
• If we add- 3 ones to 5 ones, what, is the 
number of ones?,/- (8.) 

On the chalkboard, write' 5 ones + 3 -ones = 8 bnes. 

t J\ We h!^e_ '6 . tens*" and 8 ones in all. 

How many stick§ are in th« envelope? (68.) ^ 



Join the sets, group into t^ens and ones^ count the sets 
of tens and sets of qnes to ch%ck •this work. 



Place a set of objects on the table. Do not tell the number 
ft 

of irfembefs. ; 

' If I remove -21 members of the set, what will be 
, the number rem8"'ning? *(We will deed. to count the 

members of the remaining set in ordei^'to find out.) 

Place another set on the table. Arrange- the ^et as h tens 

and 8 ones. . . ^ * . *^ 

f ' I - 

This set has ^8 members. Now I will remove ' 

a subset/bf .21 objects. How many objects are 

" ^ ' in the set that remains? ' >v - * 

(Remove '2'. tens from k "*tens.) What is the 

^ number of tens remaining? (2* tens.)^ ' 

' (Remove 1 / one from 8 ones 4 Y WhW is the 



.S3 



number of ohes remaining? (7 ones.) 
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The remaining set has 2 tens and 7 ones. What 
, ' y ^ is the number^of members in the remaining set? - 
(2t.) 

^ Show the children a box-. Tell 'them that inside the box 

<. * 

are 5T beads. * * 

» 

If I remove .3^^ be ads ^ how many beads will be 
left in Jne box? 

Teil the children we can use numbers to find the number. • 
of members in the remaining set. We do this by subtracting 
3^+ from 57. 

How maoy tens are in 57? (5-) 
How many tens are in 3U? (3.) 
If we subtract V3 tens fi^ 5 tens, what is 
y ,the number of tens? (2.^ ,\ ^ ' * 

. On -the^chalkboard; write 5 ^ tens - 3 ten^ = a/ tens . 

How man^r-ones a-re in 57? (7-) 

How many opes are in 3U? (U.) 

If we subtract U ones from 7 ^Qfl^s.^ what is - 

the number of ones? (3.) - 

On the chalkboard; write 7 ones - ones -"^^^^^ one^^ 

" « 
*We have ,2 tens and '3 ones in the remaining 
' . " 'set if we have subtracted the numbers correctly. 
,How many are_in the remsinin^^, set? fe-) ^ 

^ ^Remove the s^t of 3^+ beads from the set of 5? beads-." 

Comt fee number ^of members in the remaining set in order 
to check this work. 
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Chapter VIII 
m<^YS MD MJLTIPLICATION 



Background 



Section VIII-1 introduces the idea of array. ^An^ array 
is a rectangular arrangement of objects into rovg, each row 
containing the same numl^er of objects','" Shown below is an 
array of 3 rows, eack rdw containing 5 x»s. 

X X X X ' X * 

X X • X X X 

X X • X OC X , 

The objects' in an array are called its members. -These need 

' ^ . : 

not be all alike. Here, for inst^nce,*^ is an array of 2' 
rows of 3 members each, all different: 

. '.A O A .' 

Arrays may also consist of rectangular arrangements of flannel 
'board objects^ or blocks on the floor, or drawers ia a, cabinet 
or panes in a* window, or compartiaents in a carbon, etc., etc. 
If an arrangement of objects- in rows does not have the same* 
number of members in each row, then it is net- called an array. 

Arrays are used in defining ^multiplication. ■ Whei^^we. 
multiply 5 by '3, for instance,, tl^e ^^esul't is aefined , 
as the number of members in an array o^*'^'3*' rows of ' 5 
members each. In counting the number of members in an array 4 
of, say, 3 rows of 5 members each, children are^ed to 
count^by rows ' (5^ 10, .-15) and to say, "Three fives are ^ 
fifteen." ^There is then an easy transition, in Section * 
VIII-^, to the statement "Three times Tive is fiftedi." 
The further transition to the equation ^ > 

3.x 5 = 15, ^ 



using the multiplication sign, can easiljr "be made if the 
teacher feels her class is' ready for tliisi It shoi^ld be 
nested here that- no mastery of multiplication facts is « 
expected . in this gradef . \ 

Section VIII-3 points out two simple properties of 
multiplication. The fir§.t of these is that multiplying 
numbers in either order always gives the same result. 
*For instance) ^ - - , 

' 4 X 5 = 5 X" , 

Arrays make this ^ery easy to see: 'when we turn up on end 

an array of \ rows of ^ members each, we get\an array ^ 

of 5 rows, of 'h memliers each. ■ ^ ^ 

By considering an array of just 1 row of, say, 3 
members, we see that ^ * \/ ' 

• - I ' 1X3 = 3. " > 

^ Similarly, l" times any whole number ^s that number. « ' 

Also, by considering an eirray of 3 rows of just 1 

faember each, we see that 
♦ 

•3X1 = 3, . ^ 

and similarly, that any whole ^number times 1 is that numbe^. 
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. VIII- 1.* Arrays^ 



Objective ; 

> Vocabulary : 
^MQ.terials; 



To introEuce the idea of array, and to fin^ 
the number of members in an array by cour'-inb 
^ by rows. . ^ * - 

Array, row. * ^ 



Counting disks, buttons, beans, or other small 
, objects^ felt cut-outs for flannel board; 
hundreds -square paper. 

Suggested Procedure ; ' 

Give each child a set of 20 counting [disks or oth%r small ^ 
objects. Ask 6 children to select 2 of their disks to{ 
put Into a box in which you will collect them. When you 
have collec'ted the disks', discuss with the class the fact 
that you have joined 6 a^ts,.and that^ the sets were 
equivalent to each other, each having 2 members. Have a 
child count the disks in the box to see how many disks are 
in the union. ^ ^ 



0 
0 
0 
0 
0 

J3 



0 
0 
0 
0 
0 



ERLC 



Suggest that^the disks be arranged in rows, with 2^ in 
^each row. and showthat ir! this an*angemen^^;.t Is possible 
to count by twos. Explain that this kind of arrangement 
is "called an array > It has . 6 rows with 2 members In 
each row, T)%ere are 6 sets -of 2, and hence 6 tybs, ^ 
or 12 members in the array. Explain \that an ^ray is aA 
arrangement of things- in rows in wlrfich each^ow has the 
same* number of members. Point to arrays or window 
p6nes, bulletin^ board pictures, etc., or draw on the 
chalkboard pictures of arrays of difi'erent .kind^: 5 rows 
of ^ k members each, 3 rows of 8 members each^' 6 * 
rows Of 5 members' each, etc., and have children observe 



-4 , 



give othe]? 




how they know they axe' arrays. Ask children 

• w 

examples. Point out that unless all rows have the same^number 
of members the arrangement is not galled an ♦array. ^ Give ^ 
examples of alKrangements- that are not arrays. * * 

o t 

Return the disks to th^ children and ask them to rftake an 
array (demonstrate^.again^ if neces:sary)^of^ - ii^.rxDws with 
2 members in each row. 'Ask how many. members, there are in 
the whole array. Continue^ in tj^e same way^ having other .. 

Iriake wi^h 2 members in each row^ * . 

HaveN;^ildren make arrays of 6 rows with 2 members in 
each row, again, and then* rearrange the ^isks to 'show 2 *. 
rows of 6 members each. Ch;Lldren should be aware t^at 
these are 'different arrays, but that they have the same"\ 
number of members." ^ * 

^Repeat, , us ing^ an array with k rows of' 
^d rearranging to form an array with 2 
members ^ach. 



2 members e a?h/ 
rows of ^ 



Have children form an 'array of 3 rows with 5 members'" 
in each row. Ask how thejy might count to' find the number 
of members in , the array. (5, 10, 15-) >Draw arrays^ 
with 5 or 10 members in each row and have childreti . 
count by rows to find, the" number of members in the arraj^,* 
Distribute hundreds -square paper. Show children how-to 
write X«s in the boxes to form various arrays of ^2, 
3, "5, or 10 members- in' each row, .as you direct them. 
For instance, use*red crayon to show an array of 8 rows 
withv 2 members in each row. Use tilue crayon to show ... 
Undej* each array they should write the number of members 
in the array.* 



« o 



0 



r 
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1 



3^3 



X 
X 
X 
X 
X 

^x 

X 
. X 



X 
X 
X 

X 
X 
X 
X 



X 
X 
^ X - 



X 
X 
X 
X 



X 
X 
X 
X- 

20 



X 
X 
X 

X- 



X 
X 



Pupil book, pages 135 - 137: 



Children ^are to vrite the number of rows; 
1;he number of members in easdi rQwf and-.the 
number of members in tiie array. 



/ 

/' 



■A 
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Arrays 



■ How many rows ? ^ 

' / . 
How many in each row? X 

How many in the array? ?_ 







How many rows? 

How many in each row? 



How many in the array? ^ 



135 



.1 ; ,v «• 



Arrays 



How manyfows ? CL 
How many in each row? Z 
How many in the array? "*' 4" 












How many rows? Z 



How mjany in each row? <^ 
^How'many in the array? * 
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136 358 ^ 



Arrays 



■( . 



How many rows? 

How many in each row? ^ 

How many in the array? <^ 






How many rows? 3 
How many in each row? 
How many in the array? ^ /S" 




How many rows? 




/How many in .each, row? v3 > 
How n^any ia the array? • 



• ShoH on the ^chalkboard an array of 5 rows with 2 
♦members in each row. Have children tell how m'any rows 
there are and how ma^ members there are in each row. 
Point to each row in turn. ' . - 

Is th^is two? (Yes. ) 

Then ask children how many twos there are in the array. 
^(5 twos.) Have them count by twos to find how many 
■ members there are in^ the array.- Write: 

- ^ , ^ 5 ""twps are 10. 

%. 

Show other arrdys with roHS of 2 members ^d r^ijeat, 
having' children tell how many 2x>w^, and how many twos 
^ the array hasi Have them count by twos, Write:' 

- ^ twos are ^. 

Include an sirray with iO rows with 2 members in each 
row. .When' children^ have iaid, "Ten twos axe 20", show" 
an array with 2 rows of' 10 members 'in each 'row, and 
observe that 2 tens are 20. . • 

' » 

Have children, make arrays with rows of 5^ members in each 
row and ask how many fives there ai;e^tc. Then w^itet 

fives* are . 

' Do the same for r.ow^ of *3 members each. * 

• ' ^ \ ' ifl 



PupU's book, pVes 138 - li+l:. ^ 



.Children first c?ount' the rows, then fill 
tlje blanks. . *♦ 




360 



Arrays 
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How many twos ? y 
' ^ twos are 9^ 



How ma ny twos / Z- . 
2. twos a)e- ^ • ' 





How many fives? \^ 
" ^ives are 




J 



Arrays 



How many threes? -J '''' 
3 . threes are • 9 , 



• 



How many tens? 3 



3 tens are 30 







How many fours? 2- 



2. fours are ^ 



.V* 



.350 ^ 

Arrays , 



How many twas? 3 
y3 twos are • 


• r 

OOOOQOOOOO 
0000000600 

0^000 QOOOO 

. ■ ■ 

■ 

How many tens? 

tens are /d:^ 


How many threes? ,^ 
' ' threes 3re 

4 


,Ho\it many twos ? '-^ ^----^ — ^ 
h3 twos are • .. 

1 r 



Arrays ' 



. How many fives? -3 . 





.4^ 



How many fives?- ^ 
v3 fives are o 
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VIII-2. ' Multiplication 



Objective : 

Vocabulary : 
Materials: 



To introSuce the idea of multiplication, 



using arrays. 



Multiply, mult;Lpl ic at ion , times. " 
Felt 'cut-outs for flannel board; sets of 



counting Uisj^s or other small objects; \;\v 
paper bagi . 



Suggested Procedure : ^ • 

Teli the fgllowing ^tory , — 

* • Mrs. Brown was getting ready for a picnic. 
'''' -Eight people were going, and she wanted- to 

• l^alce twa* cookies for each-person. She put the 
^ ■ . cookies into a bag two at a time* 1^11 pretend^ 

**'* * ♦ to b.e Mrs. Br own,' .and put in enough cookies for 

..." ^ * c ^ 

• * ' ' * ' • the eight people . ' ■ 

• Put .^isks in th^ 'paper b^, Counting as you do sot "One * 

. ..person, two people, thiree people, etc."^Vhen you have ^ 

"Jinlshfid, ask , . ' ''^^ 

.•»•'• ' • ■« 

' - ' '^i' How^ many .times did/I put 2 coekies into the 
. . ,t^ag.?'-*'(S. )' ,"Ve gah ' sey tjiere are 8 twos, in 



th'e-^iag* or'-^ 



Iwcan say there are 



times 



'[ a- the bag. ^ Ei^ht twos are . . .? (l6* ) 
Wlxat 'is 8 t imes . ' 2 ?" ( l6 . 



Write: 



■i 



tJLmes ' is l6. 



""iSiii^aV* or niay act -wish "to introduce the symbol X and 
"wi-ite Qgija^lons, such* .as 8 y2 = 16.- 

■ . .^appose VcJu^amea. ^ pennies ^ach school day 
this .week. That-pould be Monday, Tuesday, Wed- 
.v^Vir*'. ^ nfei&ay, /JEftursda^ and Friday. How' m&ny^ tim^ 
wQuid^ybiu .h'ave'jearhed 5 "^i}ennies?^ ) 
;i;> , . ' W)iat-is -5 \tij\es 5? (25.) . ^ ^ 



Have childiren \\se disks or other objects to form an array 
and find out . Ask children! how tl^ey might use an array 
to solve the following problem: 

A man has 5 ponies, and" they all need new 
^ shoes. He^wants, ;to know how many_.shoes will 
have to be put on. 

How many shoes does- each pony n^ed? (k,) 
How many ponies are there? (5.) ' 
We can say that together all the ponies need 
p ' times h shoes. 

Jiave the children use their counting disks.* They 'should 
put h disks in a row to show how many shoes the first 
PQny ne^ds, 4, disks in another^ row for the next pony/ 
etc*, to learn that 5 tiAes * h is 20.*^ Therefore ^ 
20 * sTioes are needed* 

'Wh^j^e say 5 times k is 20, we are 
J multiplying . In mul tiplication, ' we multiply 

^ . one« number by anothS; 

Go dirpctly ta problems of the fom: what is 3 times 
5? Restate the problem in se'^^ral ways: Three 'fives 
are...? If an array has 3 rows, and each row has 5 
members, hpv many members are in the array? Have child- 
ren u^e. disks ^or other objects to answer these questions. 
Some may choose to dr%w. arrays on paper* 

Pupil's t>ook j pages 1^2 - Ihh: 

Children are 1;o write X's in the boxes 
to form arrays, as indicated. They. will 
write in the blank the number of members 
. in the array* 
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Multiplication 

Draw arrays. Fill the blanks. 



^ Sfiow 5 rows of 5. 



X 


'X 




X 


X 










• 


X 


X 




X 










i 




X 


X 


X 
















X 


X 


X 


t 














X. 


X 


x 


X 
























i 






























, ^""^5 times 5 is 2S^ . 



Show 3 rows of 4. 




X - 




3 times 4 ^is / 2, : 



-« — 
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Multiplication 

.Drawjarrays. Fill the blanl(Sv 
Show 5 rows of iO. ' 




:>now 0 

>< 




1 




t 






























■ 1 








1 
















X 












r- 


















7^ 




















^ 




: — ^ 
















C : 








'6 times /Z • • \ ; - ^ 



> 



Further j\ctiv'3fties ; 

Use story problems such es the following to deepen under- • 
standing ofi^multiplication. Read each story to the children. 
Encourage them to use manipulative materials or to draw' o 
'^arrays to solve the -problem. The problem should also be ' ' 
^stated, and Witt en on the chalkboard, in iTiatJieji\.atical 
terms, using, at yaur option, either of the^foilowing - . • 
forms: 3 /times 6 'is or 3 X 6 ^- . "Show Me" 

cards are very useful for observing the respons^of each 
. child to the problem situation. 

1. Mother washed 5 pairs of stockings. 
How many stockings' did Mother wash? 

2, " On Mary*s^ street -^J^re ^ere ^ "houses^ 
In each of* the, houses' lived 3r phild'ren. ' j^, 

/'•All together how many children lived in, the 3 ^ housjes ?^ 



3. Joe ate 3 apples- each day for U days 
In i+ days how many appJes did Joe eat? 



Judy was weavin'g a doll blanlcet. 

S^e wove 2 squares every day for 5 days. 

c^How many squares did she weave in the 5 days? 

Tom hit a home run each" game for ^3 games.. 
How many home -runs did he ^hit all toget^»? 

Beth ate 2 cookies each day for 2 days. 
How 'many cookies did Betix eat? 



7. . David put 1 butterfly each* of - 5^ jars. 



- m 



Find n^w many butterflies were itb the 5, jars. 

8. J)ac^ Lt the girls had U dolls. 

FindYhow many dolls 2 , of the girls would have. 

9. Ma^K go't 3' new books eadh week for 2 weeks. 
Fin^ "how many new books Mark got in the 2 weeks. 

10. Jim iv>l3.sh^<J: , j)airs of his father** s shoes, 
kow many o/ his father'^s shoes did Jim polish?' 



11, Bo)3 had seve^kl boxes of toys, ^ 
Each box had 2 t6^s in it. , . f 
How m^ny toys 'were there iv- 3 of the, boxes? 

9 ^ 

12, Each backyard in .Jane's block had^ 1 tree. 
How man^ trees'^were there in k backyards?^ 

13, Each houie in Jan's block had 1 chimney. 

f t 
AllC together how many chimn^s were there on 2 houses? 

\- L ■ 

Each or the backyards had 73 flowering rilants. 

How miny floweriiig plants vere there in ^ backyards? 
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Yin-3 • Simple properties of mult iplicai^ ion 

Objective : To use Arrays to show ti^eommutative property 
of multiplication and- the mulCipiication 
•propert;^of 1. , ^' ' • 

(Optional) Commutative. \ " * 

Manipulative objects forx^hildren, pictures 
of arrays or Lagbo'ard or construction ^aper^ > 



Vocabulary : 
Mater iaJLs: 



as snown: 




0 0 0 0 0 


0 0 


0 Q 0 


0^0 ,0 0 0 


0 0 


0 0 0 


0 0^0' 0 0 


0 0 


0 0 0 


0 0 0 0 0 


a 0 


0 0 0 



Chart on newsprint, as .shown: 



h times 5 is 20 

-8 ; times J2 is l6 

3 times 2 15 6 

2 times p is 10 

8 times 10 is ^ 80 

kl times 1 is hi 



10 times 3 .is 

1 tiij^s hi is 
5 times 2' is 

2 times 3 • is 
5 tijpee h^ 'is 
2 times 8 is 



Suggested Procedure :; \, ^ 

Show picture A to the ^ class'. Have the array described.' 
(3 rows V with 2 .members m each row.) Ask children to 
county by 2^s to'find what 3 times"2 is, and write: 

3 times 2 is 6. • 

Turn' the picture to slfiow 2 rows of 3 meinbers'each. 
Have -the an-ay described and ask children to count by 
rows. (3, 6, ) Write: ' 



2 times 3 is 6. 



4 



Showfi'pietures 3 and C in ,the same way. Have children 

use objects and make^arrays of U rows of 3.^ 3\ ^rows 

of etc., so that they see th^t exactly the same 

nuffiber of objects may be used'to make the arrays, x 

Help childz^n to generalize,, (using the term "c^nmutative 

property" if it, has be^eji used in lessons on addition; that 

one number times a second number gives the same resdlt as 
• • / « 

the second number' times the^f^irst. 

Shov-«cLcture v^i- Have the arra/ described (3 ^-ows vit^n 
'1 mem.ber in each rov.j Ask npv xaiiaren coun;o cy 

rows. (^/»ones.) Write; t * . ' • 

* • * ' ^ ^imes ''1 i^ 3'- 

I Turn the picture to show the array as 1 row of 3 members. 
Hftve'the array desc^ibed^'^and ask children whal they will 
say if thej^ count- by rows. * (3-) Braw other arrays either 
with 1 row or with one member in e^di'row^ and help, 
children to generalise*, any' number times 1 is that 
number itself, and 1 tL-nes" any number is tl^ number. 

Show the ctiarb%nd have children read the sentences at _ 

the left. Read the first sentence at the right. Ask 

* • * » 

■Vhich sentenceVto the-'left g-ives-the information neede'd 
to, finish, "10 times 8 is . (8 'times 10 is '80.) 

.Use crayon or felt pen to write 80 aijd to dr^ a line 
between* the sentences that 5how comm^tativity . Complete 
the chajrt' i?i this way. ^ * 

l. Pupil^s book, pa^s 1^:^ , ^' \ ' 

cHildren are to fill in the number of mepftbers • 
^ ^ in ^ch- row and the numoer of members in the 

arr^. They should observe that each pMr of 
bo;^^^' shows commutativity ; • \ 

Pupil ' s book, page 1^7: ^ ' ^• 

Children fill in the' number of merfbers in 
^each array, c ' ' ' ? 



1 
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Children should be alble to use their understanding's 
of Qommutat^ity and of multiplying with 1 as n 
a factor. If necessary, allow them tb draw arrays 
to .solve some of the Droblems at the bottom of * 
the page. ^ 



If - 
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. * Multiplication 



■ -.0 0 0 

•• O'OD 
OOO 

•■/OO-O-y 

'4 times S Js / ^ . , 


; OOOO - ■; 

OOOO 

■ OOQO. 

3 times ■ is /Z" 


2 times- ^ is (^p- 


4 times ^ IS (^T • . 

L^. . . 'If ■ : ■ ' 


3^ times 2 is . ^ ' • 


• 2 times .-^ is ^ . ' 



• 0 



'3^ 



. Multiplication 



f 

2 times v5~ is /(j 


5 times- .2 is . 


— ' ^ ' — ' 1 

0 6 

0 o 
0 o 
0 o 

0 o 

'6 times ",\2 is- ■' /2. 


< * 

2 times is ^^^^ ' 



A- A : A 



AAA. 



•AAA A A ■ 
AAAAA .• '" 
.; AAAAA.r 



times ,-<^ ^ ' is'' 
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Multiplication. 



6 times 



o 
o 

o 
o 
o 

•1 is ^ 



1 time^ 4 is 



J 



0t \ 

'M ■' 



oooooo 



I tiines 6 



is 




4 jtimeg 1 



■is . 



1 times '7 is 



7 



' J;;L J^' ^ J?. 



6> > < 



7*tiiTi,es'l is .7 



♦ • 



Multiplication 



□ □□ 

□ □□□□ 



.3 times 5 1s /S' 



So, 5 tiroes 3 is ' /S' 



4 ni6s 10 IS 

AAAAA^AA A so. - ' - • , . ' 
AAAAAAAA A times 4 j? Jo. 



00 

"OO" I 
00 . . 

■ DO 

GO 

' *'bo . 

00 ^ 



1 times 2 is' /'^ 



So; 2 times 7 is 



5"2 is j^ 

— — ♦ 



5 .limes 
2 times 4 is ■ ^ ' 



3 times ^ is /T 



i tiijies ^8 is 
3 times ^ is 
89 times 1 is 



. ; -r ....••.*'•*••..•••. - v.- • .. •. 

V ^ ' . -CHAPTER -IX''" 



'PARTltrONS-Am RA^nOKAL NUMBERS 



Ih Section IX-l ye par^itfon^a set into siibsets ' Tl . ' 

of a given number ^of memters^ and then coxin> th^num- V^V' .,-/ > 

^)erj3f subsets obtSin^Td, For instange;- 'WG..ni£i^.paricL-^ 

tion a set o? 20 /*meflibers- into s«bsajb)^'^f -5 *• -mejAb'fers ' 

each an^ find that we ^et U such^ subsets. - Ve- uiay''' ■ • 
' • • . . * . * • ^ \ 
.-think of these as.fprming V .rows of 5. members' 

• ' ' ' • ' . *' „ * ' * ^, ^ 
eaeh irr* an '-array.. "The point is- to l^ad.chil-drfn tb/.^'riV'' 

see that i| answers 'tha 'question ^^"^^^^^^-^ ' ^? ^^rey^'-^^V'^. ' 

there in 20?"^ Wi^ children 1fhls::i^^pyfo^ched^^ 

* eoncrfr£ely : If 20 players, a^^^iVicled:^ 'ii^'x^k^l J; '-^-JT^^^; 
^'•'.of , 5, tiow raany*^suoh teatiis'wi^l ther^"be?^T C-"-.- J/ 



; Section ,rx-2 coj^tii£^''i' a sli'gUtly diff:er)s^ ; f \'J'^ 

tion situation. Here we j^rtition sets^ijitv^^'a giveij- '-^^'v ^: *' 

• number of; -equivalent subsets and thetr-'Coyirf ,th^-.niffii^:;.'-^", .•- i . - : ^ 
- be-r ^f .memb^drs in such a- 'subset ^ r.StJtJ*^ ins tanc^^'wh^hT^-'*'-^ -^^^^^ 



' /' We may fh'ink of 
/• 'in an' array of 





^ 
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grades* it w^^ll be rec?)gnized that the statement 
. • 1 ' 



"^of 10 * is' 5 



is a reading of tbe multiplication equation 

V. - ' I X' 10 = 5- 

'•In this 'eauatioh ^ *ciearly appears as a number ' 

(a rational number ve call it/ because^t is the 
ratio ' of the whole num"Bers 1 and- c) , and the 
"of" is' associated with the "times" of multiplication. But 
ve can'*t do all this at *nce.. In this chapter ve 
content purs6(Xves' vith -telling children that 



I i 



^ is a -nev kind of 'number and fha^ the symbol 
is an, example of a Special way ^bl^-vriting a ni|hiber that 



we oall a. fraation > That is, a' fraction con^s^§ of 
a-^.^aV ^it^ a numeral above it and ,a numeral belov it. 
The statement . 7 • ; 

\| bfV^lO is. ."''^ ' }r ^ 

^- is illustrate d by a . .fe by 5 array .mar ked 'in thjj^^.Way: 




where w^are interested in onl^ one ot the tvo rows 
ft > . > ^ * 

and its -relation to^the entire^-array . . ' ^ 

In S^tiou IX-^, instead of ""Asking. ^Miat is • 

- "^Tf^-lb?", ^ ask "ifew many ^'^'^'4 are there in ^lO.f' 

' ' \ • *^ /- ' - ' ^ " i 

- 'The- answer is of\ccufse ag^inJ 5, " and a ^ by 5 

: . ' \ ^ ' ' ' 

array may be used/and m^^^ed in/this way^. 




but attention is placed oil the( twos. ^, 
Section IX-5 introduceiS*"^^ ^ in much the same way • 

' Section IX-3 introduces \: We ask: If 12 cookies 
"are distriDuted fairly to 3 children, how marty 
cookies vill each get? We arfive> at the statement 

^ - " ' ' ^ ,of 12 • is if , 



■3bU 



and then use arrays 'to see that * -r of 12 is the 
same as the number of members in each equivalent s§t 



:;hen 12 ob.iectS ar e partitipnecKinto ^ rows. 



' 0 0 .0 0 
-0000 

A 



.tipr 

m 



0 0 Q 



In A, - is the number associat|d with the r inched regions^ 
in the ari:ay if the a.rray>' is regard^d^s \ set. j 

In B, k is the number of 3'"|^'in the .3-by'<J+ array* 



j69 



$.r \ - 

Section ' IX-6 use^ th^ famlliar^ device of cutting up 

regions into 'congruent '^rts (i.e., payrts of the same 

1-2 1 - 3 '"^ 

size and shape) to make vivi|^ 2' y 3'^ 
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IX-1. Partitiontng intcX egidvalent* >^sets ' ' "^ -V 



.Objectives': Ta^.partjSt&c^'fl^'i^ eqUiysClentBUb^i*^::^. 

to use x^fes^ej t0 ^^jft^^p^rrays . - ' " * 



\ 



Vocabulary ; 
Materials : 



(Review) ;^^'rtitlon, ^uly^i^^ - -^^-^ 



Sets^>bjf ^mll objects* taateilam ^<5r 
flannel"; lx)ard;'^- ' » 



Suggested , Procedure : 



Ask the chilcireS^to^^^ect a' set vith iS ' member^'. 



Nov count ^etnoers* c^yt>ur sei*;'ani4,*pu?S^ ' V , 

them just a iH^e );^^ne side/ \ ^^jij- — 

What^o we call* ^hi^ i^art o& tl^e' eet? ^f.Su'b^et:.'^' ^\ ^ T^-' 

Sem ke^> ^n c 6uTAing o^t /subsets .vith": . . ; ; 

bers each until they'ohaye maA^fB^ mat^y. subsets a^^^b^y! .... -V/;'' 



Qan. 




How many subsets did you hauve.vhen yjadi'tihX^Bif .fjl*) ' 
Did each subset Yfaye k meinbefs^ H^^^- V;.',!;,: ' V'- " . ^' 
Could .we say we have .3 fours^ in*- our' brigiitstr" * \ • . ; 'J. . 
set? (Y^s.) ^ , 

We have partitioned the rjriginal ^ 

3 sets vith k meW^ers each. ^ ' . ' J.'^* -J.Vl-V*** 

* \ ^ " / i-VcV**.* 

Have Qhildren^put all subsets inta one set a^in-an^ ■ 

thoii -partition into subsets with 3 members enph^- using. , '\ 

above^procedure. When h sets of 3 have been 

*obtaine(^ arfe disctissed, ask children to partition ' ' '"^ 

the set of .12 memBers»into sets of 5 members each. 

How many subsets *do you have? {3»)^^ 

Does each subset have 5 members?* (iJo; all 

but'bne,) * ♦ 



\ 



. --^'y-'"^ Y :.;.HPvVi:Bai^/.,6u^ 5 members? (2. \- "l^ - - V. ~- 

. ; - -.?\?;-'^^'''^e^^'partit^^ 12 ^ into sets of 5/-'^ Po.) • ( ' ^ ^ 

"the ^^sie:'.j^ efnd partitiojnk lilxe'se-^^ * _ - 

jftV'^ViW'fs with 2 members » a^y^ that -"ia^Vs'" 6 ' 

Partition "the set Into ^bsets wit;^ ' 6 — ^^^V, ; ^ 

',.^-,membefrs.. . Say tha1^ 12 %is 2 ^ixes. ' . ^ \ 



> .» "j^:trtheg: . iVct ivit ies ♦ „ ' ^ ^ 

!• -Have, .childr^' choose 8 ^ objects from set boxes 



!'^4:'^-'^''^'^'^'-'^'^''^'' -^^•'^'^ individual childrer^ suggest ways of- parti-, 
*^iJ^sL•••--^ \- .'--^ ^^ .Hpn^ '("Bill7 how -fiiany things shall use ' . . 

"Toir bur first subset?") Make ^ure tha^; sometime J 



dtiring the period It is^oticed *that 8^ can be .1:^1 
partitioned into subsets^ of 2 'and * ' ' -"^a 



if. e 

■ '*:V-'/; \ *' • V ^^9t would happen if ve used only one mSinber' " ' - ^ ^ 

1^/ * \ ^^/^ first subset? ^Then we^\?0ul4 get S * 

■■•*' * *" :7.T.V: * /* ^ -d^s /^f 1 member, each. ) 



'"^I'^^K i What would happen if we used ^QT me^mbers in 

our first subset? (a]hen we would gefjust 
* I* ' • * ■ 1 set of 8 members, ) / • • -* 

2. Draw sets on chalkb,oard (balls, trees, kites, etc*0 
and ask children' to draw, rings around equivalent 
' * subsets '^f various numbers of memfeers. ' , 



^^P^l's ^00^ * ^Pa^y r -^49 15.O: - : Chil^rei* should count 

the numbeiivof dbjbcts in each box -in order to fill- the * 
firs^ *blan1c. They should then .ring sets, as indicated,* 

V * 

and count the number of equivalent 8retsV->*^ * 



ERIC . ^ 




f 



in aril. / ' ' '^ . •• 
Ring sets of 5. / 5^' 1s v^S"^ . fives. 



.Ring, Vets of 3. 




threes. 



(ERIC': 



Partltioriing * \ 




•• in all. 



Ring sefs of '4/ / 2^ is ^ ' fours. 



i. 



si 




, \ ^ , * ^ - 

•• r ' ' 




• 


• Place a set with i.6 members on the flannel board. Ask ♦ * 




J 


a child to count- the numbW of members a<vthe'set. Then 




• 


ask a child to partition the s^t into sets of four and observe / 


• 




• * ^ ^ 

that theje are k fours in a ,set -of sixteen. 






We Hnow there are four members in each of jChese 

subsets l>ecause someone co^onted them as he \ * 










partitioned the set of l6» How could -ve Arrange 






the objects so it would, be easier to see that 




• 


there are in each set? . , t 




i 

' ^* 


Make an ^array. y- ^ ♦ - • 

We know^.that if there are four in the first row \ 
. and' the other rows are the same, then each row 




\* * . 






has four members. We can make a ?et of/ l6 ' 
into an array wa,th % rows, with k members' 




t 


• in each jrow. We know just by looking that a se*b* . 
of l6 can be 'partitioned into h ^sets of h. 




t < 

* »■ 


" Hoi/ many fours are there in l6?/ We see that' * 
^ l6 ^ .fours just by looking. 
, Repeat this proc'edure, partitioning a set of l6 ^ into ' ^ ♦ • 




It 


sets of 2 by- arranging it' in an arre^ ^o that each) 






row has 2 mfmbe^s. * 






' How many rows do; we have? (8.) 






. Have the set of l6 arranged, irt rows of Q members ^ 






each. 












^ How many rows do Ve h^ve? (2.") 
'ft' ' ' ' 
Have the set of l5 arranged in rows with 1 member < ' * 
in each row, etc. > ^ 






^Distribute counters (disks, "buttons, et(?.) Ask children / \ 
"how they show an array to find^out how many sets of 3 ' ' 






y there are in a ^et of 9. 
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Continue in the same vay, having childrefi find how 
many rows of 7 members each, will be in an an^ay-^of 
Ih members, how many rows of 5 metabers eaoh will 
be in an. array of it) members* htc/ 



Pupil' s book, page 151 - 152: 



Children draw apples 



or write X's to^ find the number^ of 3's, etc. 



r 



-38 



/ 




V376' 

Partitioning 



Show 6 balls. 
Have 3 balls each row. 

■ doo 



6 is 2: threes. . 



Show 51 baits. • ^ 
Have 4 balls in each row. ; 




8 is 2~. four's. 



.Show 6 balls. 



Have 2 balls in eac|;(.row. 

V- 7» > 




"6 is '"/o two's.. 



sW 10 balls. 

Havyfe 2 'balls in each row.- 



io/is 



■ twos, 



Partitioning ' - " * , 



Show 8 X's. . • . , 


Show 12 X's. 


Have 2 X's in each row. 

• -x X, ■ ■ . 


Heve' 3 X*s in^ach roji. " " ^ 

- ' ■ .. / ■ ' • 


• 

4- 

J - ■) 


* 

> 


8- is ■ twos 


12 is r thre'es. 


Show 15 X's. 


Show 12 X's. 


Have X's jn each row.. 

• * 


" Have 4 X's in each row. 




IX-2; Partitioning into a given number^ of equivalen,t setg* 

Ob,1ective; , To partition a^ set ^into a giv.en number 
'',of '"equival^t sets'. * 

' Vocabulary : % ( No ne\» words . ) \ \ \ 

Marterials: Sets of small objects, materials ^ovj ^ 

flanhel bo^cf , ^ * * : 

Su^ested Trocefiure : ^ • ' 



Present the following prpblem: '* , ^ * ; 

^'Mary, Sue, on^ Betty ^■have l8 cobKies. They- 
want to share the- cookies fairly, so that eac^i 
girl will ha1l% the same numbe? of cookies*. 
How aan they do this?/ \ * ' \' 

Childreh will'prpbably suggest giving one fp each, 
girl in, turn unlU ail cookies )iave been' distributed, 
"dealing them out"' until all are gone. Explain' th^t ^ ^ 
each girl*s -cc5okies ^should then "be counted* to be^ . ./ 
saAre everyone has a fair share.' • . . 

Suggest using l8 'felt objects on the flannel board 
*to find out how many cookies each gir? should git.. ^ 
Plac^ '-3 'Objects one^elow the -dth^r, on .the flannel /^^ 
"board, and thfen put>nother in. eaph* t'ow, etc^. , until - ' 
. all l8 • have., been used. ^ • ^ . 



3S0 



Children should obseWe that an array has been made, 
and that it.rs^easy to se^ that* each*fow has 6. lum- 
bers* ' V J ' 



' la is three 



Discuss the fact that making kn* array has shown that 
the missing word is si\es; - ' ' * 



^Have chilolreij use manipulative objects 'to find out 
how many members*, the re would be in' each set' if a , 
♦^set of 16 "'^JeiPe pai^t^itioned into \~ equivalent 
' subsets Show that th'ey ate 'solving the 'problem: 

,16 is -'four - » s. 



Continue with several other problems of this sort: 
12 as U sets of how many members, 1h e^s 2 sets 
' of how many members, etc-X = 



Hiave children use, objects to- solve similar problems. 



" Pupil^s book , pages I53 - I55: . - Have 

children draw mOre objects to make an array with 
the number of members Indicated and the rows^sta^ed, 
They are to find the number of members in .each row. 
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. >^ Partitlonm^ ■ 



Show ^ ;m all. ' " . • 


ShoW/6 in ail. • . 


* . . ■ - 


1 * 




. * ' 


, 6, is three ^ !s. . 


6 is two" ^ 's. • 


bnow 4 in all. ^ „ 


Show 10 in all * 

/ - N ^ — ^ , \ 




A /\ 


' * ♦ ' ■ * 




• 

4 isHwo 2 . ' s. ' 


10 is five. 's. 



. . , . ' V.) 
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Partitioning' 




9 is three 




3 ' 's. 





12 is: six' .X "s. . 



Show 40 in all. 



Show 8= in all: 

'00-: 
CO 




10 l^ two^ 



^ . 's. 



8 . is \ 



our 



2^ / V.' ; 
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Partitiomn^ 



Show 12 in all. 

(9 CO ■ ■ - ,^ ■ 

f 

'12 is- three ^ 's. . ' 


Show .20 inalh , ' 

I - 1 /~j j_j j—i ->~~j 

20 is four '.s. 


•Show 10 .in all. V 


Show 18 in. all. " ; ■ 




1 u.. 






-J D ■ V 






. ■ o. ■. • 








y**"^ *y^>rs. v**"^ . J 






o ov ^ , 


lb Is five' i 's. - - 


ISJssix 3 's.^ 







I5C-3. -' Ope - half ^ ^ * ' ^' , ' 

Objective : To introduce t'he idea of one-half an<2 

* ' ti -. tt • ■ 

• • ♦ "the written symbol, ' ^ 

^ • • • • • / 

Vocabulary ; One-half, part. 

# • ' ' • 

Materials ; ^Materials for flannel board, sets, of small .objects. 

gugges^e'd Procedure ; 

Place 6 flannel cutrouts (apples on the flannel board in no 
j)articular .arrangement. Ask children how' many a'ppl^s* are 
on the f.lannel board. ' ♦ ' . • ' 



Then «say-- 



1^ som 



/ Now, suppose we let, someone in the^ class have 
one-half of .the appl^s^n this set. Who -c-an 
Show us how many ^apples he would takfe? ^Let 
, a child who 'thinks he can ehoi^us remove ti}e ^ 
apples that/, we will give away.)' How rfiany ^app^'es 



did he 



take? (3) ^Vhat part of the s.et of apples'; 



^ did he take? (|) 

Now suppose we want to give away the other-dapples . , . 
How many applies can we c^ive someone else? (3.) 
(You may 'Wish to name a chill who *i^ to i^ceive 
these.) What ,part of the* set of apples did he get? (^ • ) 
How m^ny one-halves tf « set of apples .are there? (2.) 
How'marjy children received applet? ("2.)^ How maay apples 
• did each cMld get? (3-} ^ of 6 o'^jects is how many? (3,)^ 

Because many children have only the idea that one-fiklf means a 
»^art of something, or less thar> all* of a set, it "is- necessary 
» to emphasize the , fact .that finding qipe^haif .of-a seiT requires 

p^rtit/ioning t*rje set i^to 2 equivalent subsets. ^ I ' 

• ' T *^ . 

Provide ^periences for showing. one-half of many different 
•sets-- 8, 10, 12. It is important that children learn to' 
think of the ^ of objects as ofte £gt and* that to find | . 1; 
of .the set , J-hey partition (©r separate) the set into two 



39-5 



subsets so that there ^re just at} many objects *in one 
subset as in the dther. • , " ' - 

• After they. understand >7av fhey can find one-half of a set 

of objects' partitioblng the .set into two equivale;it cubsets 
display on the ahalkboard how we can describe what we have 
*don6^u'sing t"he nam^V of the numbers.- For examples,^ of 8 is li 

* Explain that . is a new kj.nd of number. 'Point out that the 

numeral ^ Is made by uf>ing namej for 4 and for 2. You may 
. wis'h to as^ if there are other ^lurperals -which are made by 
U3i*ng the numerals for one and two. (1?. and 21) Empliasize 
Lhat we write thece ntoes 'in a' -lifferent way. We write '^r'-p 
put a bar under it / and write under 'the bar;^ - • This^ 
IS* a name i"or the ji'^ umber one -hair. "\ ' 



# Repeat some of the previous experiences ^ain and this* ti^e 
^'^ , ' ' . • ' 1 

•write the sentences that can be associated with finding ^ 

of a^'set of ob'Jects. 

Writ^ on the chalkboard; ^ ^ * « * 

' of li| Is • ' . . 



Ask hpv many objects are to be 'in the set to.be 
partitioned. A&k "how children can find the .number .^.o 
that they can complete th6 sentence. Have- children • 
use sets of small objects and partisan of, a "set of 
1^4 into ^.^quival'ent^a^b^et^ to -determine the answer. 

Write other ^entencee and haVe children use their set6 of 
o'^bjects to cotnple'te the sentiences. 



Pupil's bboX, pages I56 - I58 ^Children are to 
1' 



ring of each set* 



/ 
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" Color ^ of each set blu^. Color the other hglf red. Fill the blanks. 




,,-.398 ,. . 



One Half, 



:polor. \ of each set blue. . Colpr the other half .red. Fill the blanks. 




OQOOOOOOOO 
boOOOOOQOO 

' ' ■ 

I of 20 is / 0 , 

er|c ; ^ ^ 



Further ' Activities ; 

" "" V V 



ile^a the followir)g story problems to. the children. 

Let them use ^manipulative materials Jo f ipd 'the ^answers , 

1» ^6 boys weVe 'playing, ball. ;^ ^ » ^ 
.One-half of the-boys^went hosie'. 
> How many boys went .home? (Three boys went home*) 
How many^^ys, were ^ill playi'ng ball? .(Three 
.boys were still playing ball») - 
What part of the group was -still playing ball? 
(Half of the group was srill- playing b^l^- 



Mother had 3 sticks of g\jin. 

She* kept ^ of , the gujn for herself*^ 

How m^ny sticks of -gum did .mothfe/ keep for 
herself? ^ (She kept k sticks;] 



^ 1. Father had 2 golf 'balls, / 

^ 1 ' ' / 

\ He lost of the'balls..^ ^ 

-Find how many 'balls he lost. (He lost 1 
golf tair.) ' r 

What part of the set of golf balls did Father ^ 
still have?' (He had | of the balls.) 

•■ ^ -■ /.. . ■ ' ■ 

Mother had h cookies* , - * 

^ She gave 2 cookies to Sarah* 
^What part of the Sj^t of cookies did Sarah get? 
'X Sarah got |- of/ the- cookies*) 

What part of the/ set of aookies did Mother «still 

7 1 

•have? (Mother still had ^ o.f the cookies.) 

5.^ Father had 12 -naits. - / ' ' 

He used ^ of the nails to make a bird house* 
Hov^many nails did'^he'^'^w^e^^He used 6 nails*) 
What part of the se't^f nails did he still have? 
(He had , | of the nails 0 



IX-U. Halves and two times . , .\ 

Objective:. ^ To lead children to see that 2 times 

one half of a 'number is the same'^as that 
^ number. • . ? 

Vocabulary : (No new words,) 



Materials ; 



Materials for flannel bokrd, yam^ 
manipulative objects. 



7 



- Suggested JProcedure : 

Be^i* witji a display of ten (jranges oh thfe flannel 
board 'and\ explain that we want to find one half of 
. ten .by i>artitioning this set ihto tw6 equivalent sub- 
^"Sets. Ask if there is any nice arrangement which 
we could make to show the two sets of the paAition 
and display the fact: that they are equivalent. 
Lead up to ai^ranging the set in an array with two rows, 
and five members in each row. Decide that 5 is 
one half of^'Ven^ Ring one of-the rows with yarn. 



. (a_o_Qio3) 
, o o o o.o , 

Then ring sets. of two to s^ow that 'the same rimber, 
5, indicates how many twos there are in 10: 




^ow use l8 objects the flannel, board, « 
' Co'nstruct an array with two rows^^and decide that 
nine is one^half of l8, and that there are two 
nines in l8. " 
Repeat with other sets. 
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Pupil's book, pages 159 - l6l: • 
Children first record the number of meribers in the 



array.. The^ will ring or aolo'r of 



£he set. 
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'"*;Fartitlons" 



V4^ 





How many?^ / 2. 
C 

."1 






Jl 




1 



Color 2 ofth6sel 
I of /'Z is 








n 





. How many? 



Ring subsets with 2 members. 
. ^ twos in / ^ . . 



JC 



0 ' 



404 

159 



Partitions 




How many? 

r 



Color r. of the set 
iof }Cp Is 




How many? 

.Ring subsets" with 2 members. 
, ^ \wos in . . ■ 
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Partitions 



9 ■ Q ■ 










Id. 


■ 0 O' 

' How many? ; 






- 1 

Color 2 Pf the set. 
^i-ot is' 







A. 











(2) 
















How many? 







.Ring subsets with 2 members. 
, twos in . 



• .40u 
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IX-5. One third 



Objeotive ; To int^duce the ideas of one third, 



vritten symbols 'l-'* . 



Vocabulary: One thirds - 



Materials: Objects for flannel Wrd, manipulative ' 
♦ materials. - > • , 

Suj^ffested ' Procedure : * ' ^ 

^ ♦ • 

Make a flannel board display ^of 12 di-sks. Ask the . 
children to^ imagine that the disks are cookies arj4 explain 
^ that three 'children are to share these so ,that each child 
' gets the same nun^jer of cookies. Afk three ;of the children 
, to come to the board and decide h9w to do thi^. They may 
, each take one in tur6, till all cookies are gone. ^Ask 
tJieXtrst child'to place, his share 'of the cookies In a row, 
the nel^ child to place his J.n a row -below t^at of "the 
' first child's, and so on. Say that each child has i; cookies 
that each child has ^ng -- third of the- 12 • cookies, and that 
one-third of 12 is ^i. « ' 



Write ~ of 12 is on the chalkboard and, as yoiHdidt 

in the case of ^, explain that this is 6 new number and ^. 
so on. Repeat with other ^se^ts until the idea th^ to find ' 
1 * • - . 

- of a set, we .partition the set into 3 eglilvalent sets 

i^ understood. ' . 

* 

Have the children, working Individually with sets of objects,^ 
find one-thi^ of 15, of 21, and so on. 
Use "Shov^mfe -cards" tc5* check the results.* ^ 



Af.ter understanding of the c*ancept qf one-third 'ha_^een . 
•developed, we help children to see that one-third of a _ _ 
numt'e'r' can be* as Eclated vith: 3 x • = given number. 

*We do this with flannel J^oard iemonstratiotis, just as. in the 
preceding sect>ion,. wfi^a we-learned that, for example- 
i t)f 8 = is related to 2 x H = 8; 

Begin with a'display of 6 .objects on the flannel . 

board, • . » , ' '* ^ , 

0 0- ' ' ' ' 

^ ^ D . 0 

^ •^O '0 . ' - * 

AslNhOw to shov'One third- of the set 'vitn j/arn, 
(Ring the 2 . members of 1 ^ow.,) 

Ask whether anything else may seen from the array. 
' TiT-to lead children to see that there aire ,3. twos^ . • 
in ,6/ Use y^rn to ring the three twos. 




Write :• 

^ There are 3 "twos in 6. 
Repeat with other sets^, 

PuT^irs book, ^ 162 - 163: ' hiidr^a are . 
to marl^ I of the 'objects in each boX,,anAll 
the blanks,.^ 0,3 indicated, % 

PuEills book^ sage iShy Children should' 
observe the rel&tionship,between, and 
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OneThird- . / 

1- V 

Color 3 of each set Fiji the blani<s.' 



■•izlK . /I^' -- /1K • 

/-'^ i—^o ^JL^ 

V ' t ^ ■ 

V 


of 9 i<; *^ 
9 is * ^ threes. , 

V 


/""^ /'"X 

: QOOOO 

. •p.oood ,' 

■ OOO.QO : 


1 

^ of- 15 is, O ; ■ 

^ - 

, 15 is >l5 threes. 

■ , i 
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:One Third 

Color of each set Fllf t|ie btehks. 
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One Half and One Third 



qoloc \ of the set. > • 
' /^~^ 

0 O ^ 

1 of 6 is J . . 


Color \ of the set. - <^ 

■ r 

^ ^ ^ 

^^^^ ^^v^ 

1 Of 6 is ^ . 


6 is *^ twos. 


6 is 2— threes. 



4 



I of 12 is ^ ' . 
12 is • twos. 



A 



'^4 



A 



i Of 12 is 



12 is threes. 
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it Further Activities : (OJ)tional) 

• At a later, time, when children show understanding of 
the ideas crone third and one^aif, you may vish to^ 
introduce ' the ideas^ two thirds and three ^thirds 

Begin with a flannel board display with 3 rows with 

h members in each row. Agree that 'one third of 12 
•is. h and record ^this result on tl)e chalkboard. , 
' Then ask what two thirds of' 12 should be, and agree 

that it should be two fours or 8, 

'Record in the form: 



1 

2 

. 1 
3 



of 12 *is 
of 12. is 
of^ 12 is 



Agree that | of 12 ' should be ,one twelve, arfS" 

^" o ■ 'V^ ^ ' - ' 

^ explain that is just another name forgone.- 

You may want^o'-discuss "|",.^ which is also another^ 

name for one, at this time, or you ,may^wliJh^to - 

'postpone* this until later. Have^the children, working 

individually wfth s^ets of object^, find gne third 

•>and two tl|^ds of 15, of ^^1, and so on. U^e 

* ^'"Show-me" card^ to* iiheck the ^'results, V 



I^rts of regt' 



ons 



Ob.iective : ' Tb relate halves and thirds to regions 
and to physical objects. 

Vocabulary : ( No new Vords . ) 

Materials : Rectangular and circular i'egions'of 

construction paper^ 1 yellow and 1 

' - , blue of each. Numeral cards 

111 \ . 

3' 2^ 3* 

Suggested Procedure ; 

Jimmy and Tim each want a piece of yellow paper 
for' a picture. * I h^ve only one piece of yellow 
paper. What shall we do to the paper? (Cut i€ 
into, two pieces.) 



There are 'many ways in \aieh we could cut the 
paper. If we^ cut it in a way^ so that Jimn^y and 
Tim each have a piece of the same size and shape 
then we say that each boy has one half of the gheet 
of paper. If one piece is larger than the other^ ^ 
then the pieces can not be called halves. 

If ve cut thfe paper into halves, what number -of 
pieces will we'have? (2.) 

The piece that Jimmy gets will be what paj?t of the paper? 
The i^iece that Tim gets will be 'what part of the .paper? 
Show how this is wi^itten. (^.) ^ 

What is the number of halves in the pifece of papfer? 
(Two halves,) / 
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2 

This is' written ^» ' 
Two halves is another name for 1. 



V?hat would we have done if three boys had wanted 

to use this blue paper? "(Cut it into three pieces.) 

If we cut it so that there "are three pieces of 

paper and all three pieces are the saije size 

and shape, then each is called one third. — ^ 



This is written ^. 



What is the number of thi^d^ in the whole piece 
of paper? (3,) 

Place the papers oh the flannel board. Place thfem 
up in such a way that tlie sides pf tiie parts are touch* 
ing and look like the whole piece of paper. It may 
be advisable .to mark the lines which were cut with - 
black crayon to indicSite the, pieces which were made. 

Have some«^ numeral cards with ^. 

Ask' G^iiidren to touch or pick up' yariotis pieces which 
are nameql' or that match the numeral card which is 
^displayed. . ♦ 

Emphasis needs to be given again to the idea that the 
numblls and | are each equal to 1. 

Use various rectangiil&r regions ^s well as circular 
regions to show ^,halves,"^ and thirds. 

Use objects siSch as a cookie, candy stick, candy bar» 
Demonstrate and discuss hpw these must be cut into 
pieces of the same size and shape. Call the pa:rts 
dhe half or one third of the object* - 
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Pupil ^3 book , page I65: . Children are to ring 
the niqneral which shows what part^ of the region 
is shaded. 

Pupil ^ s book , page 166: Children are to color 
parts- of regions as indicated. 



y Chapter^* X 

9 

• LINEAR MEASIJREMENT 

s 

Background ^ ' 

In thi_s_chapter we discuss the measilreraent of line 
segments^ Recall that.^ line segment is the set of ' 
points followed in passing along a straight path from 
a given point A to a given point 3. Two line segments 
are congruent provided that they have the saine size, 
so that* one will fit exactly on the other. 

Long before the c^iild comes to school he has 
experience in comparisons of order: his^ father is 
taller than he is; his sister is younger than he is;* 
the new house is bigger than the old house; he woke 
up today before his mother did; this pail is heavier ^ • 
than that pail* He has also had experience with the 
notion of measure; he understands and makes such state- 
ments as, "%.da(^is 6' feet tall," "We get 3 
quarts a day," "It takes me I5 minutes to get to 
school." Hpre we wish to e-xtend the^child's knowledge ' 
of linear measure and to deepen his intuitive Jnder- 
$taming» 

Our development parallels the historical one. The 
counting of gep^rate objects (say, sheep) vas a .technique 
Jiot applicable to measuring a region or curye (like a 
field and its boundary)/ Nevertheless, one could often 
make comparisons: this field is larger than that; this* 
boundary is longer than that. Later, when fields 
Ibprdered more closely on each other ^' actual measurement 
.became necessary. When^a unit of measure (e.g., that 
part of a rope between two knots )^was agreed upon, it 
was possible to designate a piece of property a/ havin'g 
a length of "50' units of rope" » and having a width ' 
of "30 units of,yrope". With the increase in ^^^vel 
and. communication it became obvious- th^t "50 units 
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pf . ropfe" did not always rejpresent the same length, v 
Hence, standard units were adopted. For convenience -A' 
in measuring; rule^ or scales marked in the^e standard . 
units were introduced.. 



^ Measure, Length, Units 

"'r.^ In measuring, line segments, we first select a 
pai-ticular line segment, say RS, to serve as a uniT ; 

R , : ,S 

unit 

The length of" RS' itself is then 1 unit. To measure 
any given line segment CD, we lay off the ,unit RS 
alongsi't . 

• '-^ • • ' 

unit unit 

If the unit, can be laid off exactly twice, as In. the,. ■ 

picture, we say that the measure of CD is 2,- and' 

that the length of' CD 'is 2 units . *If the unit 

could be laicT off^ exactly tJiref times, we wo^d say 

that the measure of CD is 3^ and tha1S the length ' 

of CD i's 3 units . The* measure of a line segment 
— — — ^ 

is a number : the number of times the unit can be laid 
off on the line segment. WITen naming a length , we use 
both the measure and :the unit , \ 

Length to the nearest unit 

/ More often than not, the^unit will not fit exactly 
some num^r of times, but ihere will be/^art of a 
unit left over. In the picture, the unit can be laid 
off along the segment AB 3 times, with a part of a ' 
unit left over, but it does not fit k ^ times. ' 



B 



unit I unit ! , unit i unit 
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The length of AB is then greater lhaa 3 units 
but less than h units. Moreovej^, in our examples 
the length of AB is vi^siLly nearer bo 3 unit.^^ than . 
to k units. In this case, we say that t'l^ length of ^ 
^ i£ the nearest unit is 3- units. Thiz approximation 
is the best we can gj-ve vithout intrSducliii^ fractional 
parts of a unit or shifting to a ^smallefunit. ^In this 
chapter we will not intrc'i,uce the phrase_, t£ the nearest 
unit, but will note tl*at the len^^th of AB above is 
between 3 and h " units . 

A word about ter^^rology: We do not add inr^her, 
any more than we add apples. All we add -are miinl:e2*s. 
If we have 3. apples and .2 _ apples, ve }^ave ^ Apples 
altogether, because 

Likewise, if we have «3 yards of ribbon and 2 more ( 
yards af- ribbon, ve have 5 yards of*ribbon aSt^getheW^ 
again because ^ ^ - ^. ' ' . 

: 3 + 2 = 5. 



standard Units and Systems of Measures , 

The acceptance of a standard unit for purpo#g^ of , 
communication is soon followed by an appreciati^ of 
the convenience of having a variety of standard units. 
An inch is^a suitable standard unit for measuring ,the' 
edge of a sheet of pap^r, but 'hardly satisfactory 
for finding the length of the $chool corridor. .""Pilule 
a yard is a satisfactory standard for measuring the 
school corridor, it would not be a sensible unit fa.r 
finding the distance between Chicago^ and Philadelphia. 

The last section includes work with the idea*of* 
time. The placement of the material he^e is to extend 
physical measvirement in which a linear scale is used. 
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X-l.- Line segment , straightedge 

^^/^ * 
Objective ; To introduce the concept of line segment and 

the use of the straightedge^; ^ 
Vocabulary Straightedge, line segment. • ^ 



. \ ^ ^ Materials; Juirtp rope, yarn, string, thread; various * ^ ^ 

^* " ' . ^' models of line segments; unmarked ittip^ of 

' ^ * 'T^ cardboard (at least 10 inches in length). 

Suggested Procedure : . • * ^ 

- ... / \ / v . - , t . . 

Show'^ Iposely held\ string -between two pencils. Pull 
the siringvtightly to demonstrate the* idea of a straight 
path. ; ■ - 





Ask the children to identify objects that display 
straight edges: the;"^dge of a desk, a sheet of p^^r, ' 
- etc. \ ' ' ■ , 

Explai^ th^t tkese are all examples of line segments ; 
a straightedge from one point to another/ Call attention 
to the physical things that suggest t]|e endpo^nt*s/' 
J Fop exaniple, if the edge of a block is jnentioned as a. 
line segment, then the corners of the block represent 
the endpoints. * ' \ ' 



o • • ■ • • 42"^ 



( 



On. th4 chalkl?oard show tvo points* Draw a >ine segment 

V 

between them. Use an unmarked cardboard straightedge, 

sincere will be used later by the children* 

I * 

Explajin that it is often helpful to give names to the 

as shown . 




Explain further that the names of the endpoints may* 

be used to name the line segment as either line s-egment 

AB or line segm^t BA. Illustrate and name several 
other line segments. * ' *^ ' . 

Uncover on the chalkboard a picture of a triangle. 
Ask the children if theye is a way in which they can 
use li^ne segments and lettere to describe the triangle. 
Then label the triangle. 




V 



Help the children to visuall*ze »that this triangle can be 
desc»*%ed as b^ing made ui^of^ine segment AB, line segment 



, • BC, and line segment, CJT. 
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ii^y t^o more points on the board. Derflonstrate a " 
tecnnique fo:r Ssirig stral^^^itedge and chalk. Sl:ov that 
if a piece or chalk is placed on one point, the straight- 
edge lined up slightly below the other, thea the line * 
segment drawn .will include both pojL*nts. /Also, 
:liscus^s the importance of folding the straightedge at 
t]\e center rather than 9t an .end. 

'Ask ^e-;er^l children to come to t^e board for a ^ 
demonstration of the neied to hold a ^traightedge firmly.^ 
Ask what will happen if fingers overlap the ecige on which 
a segmenl^ is to be drawn. 

Distribute a cardboard strip to each child. 

Pupil' s book ) p^geb 1'^ ' - V'O: . Line segments 

ideas i ^ 

A" line segment connects two points. 

A btraigiitedge cJn be used to draw a line segment 

Pa^ge 167: . ' - 

Give oral directions to draw ;Line ^segments 
^ AC, EC, and BD. Tell the children to 
place their pencils on point A, line up 
the straightedge with point C, hold it iff 
the center-, then draw AC. 

Encourage the 'children to guess what the » 
lower figure will* be. 1^11* them to draw the 
line -s^egments as shown. 



■ ] 

> 



Line Segments 




Draw AE, AC, and DE. 



■B ' • 



Page ,168: 

« Read ^instructions and give help. where needed. 
^'^.Some children may not think to count - 
AD and BC as line segments. In dis- 
cussjLon help them see that the two shorter 
^ line segments are part of the longer Line' 
' segment. 'Note also that two small triangular 
' '\ regions such as A ABE and A ACE are part 
of the larger triangular region A ABC. 

- ^ 

Page 169 - 17O: . : . • 

Head ini^ruCtions for both pagep?, then let 
' children work independently.- When page 
IJO is completed, ask the children 
r^*' compare' -t^e two examples- (what happens when 
point D is Inside, outside, the triangle). 
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V Line Segments 



Draw AB, BD, DC and CA. 
' j-lonn.ect point E with .the other points. 



■i V 




How many line segments can you cbunt? '/O 



Color a square region red. 
•? ,jCol6rori,e triangularfegion Jjlue. 



D 
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Line Segments ' , 

Connect each point by a line segment to each of the other points.' 



' E 




Do any line segments cross? 
Marie Yes or No.,./ 



Yes 



C . . 




f ' — 



How many line segments cross? ^ . Jl' 
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Line Segments 







Draw AB and 'AC. 




Now conn^ point "D 


wttli the other points. " 






A ^^^^ 






-V C.V 


How many line segments cross? X ' 

♦ * 



Draw BA and BC. ' ' . 

Now connect point D ' with the other points.. 

" .B / 




\ ^ ^ Do afty. line segments .cross? * Ves 
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X-2. Comparing Line Segments 

t)b,iective ; To introduce the ideas of longei:. than, 
longest^ shorter than, ^hortesi^, same* 
iength* as, ' , 



>- ..^^^ compare line 5egmervf;s by using an 
/Ci^termediate model. 



Vocabulary : CoWare, longer than, longest, shorter than, 
/ shortest, same ' If ngth as . - * 

Materials : Orfd long easel brush and one short paint 
\r brlish for each child, several tagboard or, ^ 

'Chi\phoard sheets of 'varied lengths, flannel* 
board, three strips of Vsloth of different 
lengths, individual pieces of string, ' 
I ' each! j8 inches long, arid' as needed, pencils, 

pipe\cleaners, pick-up -sticis, book, straws.^ 

• V. . . ; ^ 

^Suggested Procedure : ^ 

Comi^aring Lengths of Objects • . v*' 

• • * • * 

^-^ive each child oiie shoi# paint brush and onfe long ^ 
easel brysh. Mere should be a distinct difference 

' in length between the brushes, ^f binshes are not 
available in quantity^ use straws. 

< 

Ask the children to put the brushes on end on *their 
desks. Find out How the brushes are alike; (Both are * 
"brushes, wood, €?tc.) Finely out how they are different. 
(This bru_^Hs longer than the paint brush.) 

Suggest to a ctdld that he observe the brushes of the child 
next to^him. Ask him to find U brush the same length- 
as one of his, and to display- th$ two.. Continue with 
another child fin^ing^.a brush longer 'than (shorter than), 
his. . * > . / • , 



Select the children at one table' for demonstration. 
Give an easel brush to one chiLd. Ask' him to compare . 
the brush with the two he has. Seek the response that 
the*n^w'brush is the same lengtl^ as his easel brush, 
and longer than his paifit -brush. Repeat with different 
children, alterna^ting wit^ a short and a long bnish. 

Pupil's book, pages 171 - 173*:' CoWaring Lengths 
Ideas 

An object cg^ be longer than, shorter 
^ ' than, or the ^ame length as ajjother 
object. 



Pages 171 -173:, . . • * , 

Each pag^-'^fresents one of the ideas of thi3 
"^section for visual comparison. Read the 
instructions with the children. Make sure 

f that they;agre^ that the marking of the 

;^ first exaftiple^^on each page is correct. 
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Comparitig line segments • . 

Direct the children* s "attention to »i^he* flannel l^oard 
where ^tl^e strips of , colored" clbth of distinctly 
different lengths are displayed. These strips should 
. be placed^ Horizontally and haVe a commdn beginning 
position. * ' 



Discuss which strips are longer,/ then ask which *is long- ^ 
est. , (a?he one that is longer thkrt anj^' of the o^ei^). 
Repeat with Sorter" arid shortest. Test for Ifength >y 
moving one^edge against, -another- * < ' 

In twOT)^rts the.^room .place two objects (fairly \ 
narrow) ^haif are- obviously not thfe same lenWh. * Compare^" 
th^m at ^^t^nd^than ^ripg'the objects together .for 
>^Oinp^sGfoW their je^ges*. ' Then pla<^ two" objects . * 
that ar^ij^ej^ and Kep'e^^-^he'b^^risb^ 

Introduce tw^narVcll Jtagboa^ o^cii^t^^rd . sheets , *><)ne ' 
y slightly longei' than the othei^ ^vgfefi the <^c9n£arispn 
tpade, point out. Ujhe advantage di^being^lxLe tp-bf^irtg ""^^ 
'^he objects together to che^pf the len'gtj^s' .of d 

^ Call attention to. two different edges of t 
' . * board (oile edge should be shorter). 
' ^ \ line segments could be .compared . 

.^tscejpt any of the following ideas ^ 

1 



is 




Holding one^s'^'Kands at the* ends of one line segment;*, 
and using this tc^ transfer to the other liiie segr^eiit* 
(The end 'points are' marked' by the^handsf Ke^* dn 
mind that fhis method^ is'^^uite imprecise'i^ 




2-. Laying a piece of string beside one liiae* segment , 
-and then graspihg it carefiilly at the efid'*points of 
the line segment and carrying it over to the other, 
• line segment, (Clarify that the string represents, , 
the line segment, 9,iid the places where it is^ held . 
the end points. -The method is imprecise because 
the'strirjg may stretch, if tension in it is increased.) 

3. UsiTig a long urjmarked stick, or piece of paper by 
placing one end of the stick or paper at one - 
en^J^'of the line segment, marking a point on the 
•ject'-'at the other end the line segment, and 
en comparing the, marked object with -Clifi other line 
Segment* (indicate that the edge of the stick «from 
one end to the mark rep^^sents the line segment,) 

tjlarify that in each case abovfe, in, one vay^^or another, 

a model has been^de of one line segment. This model _ 

has been superimposed on the other segment for^^arison. 

^ ' )^ " * 
Use stringVto show how the edges of the .flannelboard 

can be compared* . . 

Pupil ^s book, pages 17^ - 177: Comparing xAife segments ' 

Ideks - : • . ^ ' 

Two line, segments can be compared by using 

a modelj,of xine and placing it on the 
•» * 

o'Jher. ' 
V Pages 17^4 -]l77: / - 

* 

Pass out string to the class.' Read the 
> instructions amd tell the childJ^n they are 

tv to u^e the string- to' compare ^the line 

segments in each set* Give no mo^e Jjistructiohs, 
but move around and ask !|eading que^stions . 
^0 pciose who are obviously* copying of are 
not: able to get started- 
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Comparing Line Segments 



MSrk-the Iin% segment that is longer than the other one. 




f 
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Comparing Line Segments 
Mark Xhh longest line segment 




• i3 
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Contpaiing Line Segments, 

Mark tbe fine segment that Is shortest. 
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X-3 ♦ Measui^ment of ling ' segments, , 

Objective ; To introduce the i^a of measurem^itt "OT 
a segment as the numoer of, unit segments 
necessary to cover it} ^ ^/ .r 

ft> ♦ 
J - ♦ * 

Vocabulary ; Unit' segmegt^ unfis} (review) lengths 

Materials^ Toothpioks, pieces of drinking straws, 

• "line segments drawn on papk^* ' 



^- ^' Suggested Procedure ; 



\ 



Provide each -child with a number of toothpicks of. 



^ the same Idn^h. Mstke" provision for a' number of line 
^ -^^^ - * " % ' " 

segments to be measured^ The ajndpdints should be 

clearly indicated. The'exercis^ is to see how many 
y pf these toothpicks can loe la^d end to end suLong each '^^ ,\ 

line *se^ejitr Indicate ^fiiat- the toatjcipick is bjrt'one • 

of m^ny objects that ve might use to^measure li& s^gment3. 

We call the topthpick a unit segment > .The leng^jh o^ *the' 

toothpick ^s one, unit . The length of tjie ^^lirie segment 
'' is- k Tinits. Have the Children write^ tb^ pumber k 
' oh their papers Then continue vitk se-^er^ other segments 

where the length is at .least approximately -rfie same a^ 

several toothpicks that are lined up. { 



4,, 





^ ' ' The length .is - k "" .units. 

The next s^t of examples sho\ild those where €he ^ 
'\iiiit*"segment does not fit exactly, as shown below. 
, Have the children count the .toothpicRs and discover *l 
..-^jpat the segment is between 3 and . 4 ^ to'othpicks 'in; 

iepgth* . pead <jlihe sientence-, and have tfre ^childi^en tJ?it!| 
^ the' numbers 3 and h smeir^* blanks are noted - •> 

,.. ■.■! . ■■• • "I 



:e- blanks are noted. 



♦ t 



^^^^^^^^^^^^^^^ 




♦ 



' j 



■ y 
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« ' , ^ ^ The length is between 3 wnits 

* * . * - '• 

and ' k units. ^ ' ^ , 

• Ask the children *to ch^ck Jhe examples again^ this 

4J.ine using just one toothpick, demonstrate how < 

the toothpick is" -^o lie laid 't>ff anS a mark ma^^e at the ^ 

■ ■ end^ each time so that the next measurement ban be done , 
cairefullj^* * - . ^ » ^. . 

Pupil^ book^ pag€;s 1.70-179: Measuying, line segments 

\ V Ideas/.^^ ^ ^ ^ . ^ ^ ^ 

, ^ A line segment may be measured by repfeatedly 
- sT- ^ using unit segment,. - ^ ^ ' -"^C 

Pages 173 - 179: \ ^ ^ / • . * \ 

^ ' Have the children lay the tootl^^ick repeatedly - 

..^ ^ ,^ along." the segments.^ Ask the;;^ to count the 

number of times the vcQlt is u^ed and to ' ' 
. wjite the. correct nui4)ers where shown. ' \ ' 

- - Some of, the examples may result in the 

/last mark fallin^'^n^he end of .the\line 
* segment. In these cases explain that the * 
nxmber flSt "betweea", *but is the cptant 
of 'the unit segments'. . * 
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* Measuring Line Segments 

Use a unit segment to find each length. '^2ic^4^^^i^^<u^ f^;ijL'M^t^.a^ 







C • V / 


' D • • 


^ ^-^ 


• 

# * 


* * 

» 

• 




Jhe length of CD Is between 


and ' units. 





« — e • » 
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Measuring line S^ments 



Use a unit s^ment to find each length. (2^,uy<^i^Y^'^^'^ 



r 



The length is between 



and 



units. 



TheJength is Mween 



and 



. units. 





4 • 

J • ^ *^ 1 


ft 
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< The length is between and 


units. : -4 



. I.. 
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Further Activities:' 



1. Provide each child with several different units* (say' 
^ npieces of drinking straws) and have him measure . 
the same line se^ei\ts with each unit. If straws 
are used, for example, there ;should be some desig- 
nation attached to the diffg:rent on^s such as 
"long straw" ^ "»mediuifi straw", and "short straw" 
so the pupil can describe hijs resets as* so many 
"short straws", etc. An alternative would be 
,to use different objects as unit segments, 
such as* pencil, chlilk, etc. , . • 

2^. ^Hav^ di^fferen"PpJ|r;U.s "measure the sa^ie line segment 



Hith'diff^ent^ units. For example , ',l^a^^ two chiljfl- 
ren (^(itfi different sized feet) see how^;many, of ' , 
their foot lengths it tak^ to^cover a' cjrack iri 



the schoolroom floor, * 'V ' 

3I Have the pupils invent their own \mits and nise them. 
For. exaDDDple, how many of some child's hand-^j)ans. 



is- it across the edge of the \iookshelf? 



In all exercises', try to make^ sure that' t^he pupils 
keep clearly in mind tiiat the , unit is a linev segment . 
It is* easy to have this idea obscured . 

Th^ exerci/ses^ themselves will make clear th'e* possible 
variety of units ^. Class discussion should crystallize 
the idea that foiv-different units™, a measur-ement ^^s - 
differer|.t numbe^rs.^ ^p^ tell a length ^ou need to tell 
not only the number of i^nlt^ out also- to tell wh^t 
unit is used.*^ It should al^o be possible to develop 
'the \mdersta!iding that the smalD.er the unit^ t^ie 
greater the number needed for any particular peasure- 
ment; • » " - f 
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X-*** . Consttxiction . o_f_ a ruler 

Ob.lective ; To introduce the idea of a scale as ar 
measuring device. \ * / 

Vocabulary ; (No new .words •) 

• . . ^ ■ ^ . ' 

Materials : Light" ' cardboard straightedge (unmarked)- 
pei^iaps a foot long, one for each piipll, 
" ^ .some convenient unit segment (toothpicks 

'^or p^ieces of drinking straws), one for 
each pupil. ^To be convenient- for hand^in^", 
the units chosen shottLd be around two ' 



inches or a little less. 



V 

/ 



^Sugge^ 



ted* Procedure: 



\ 



Distribute straightedges and ask each pupil to make a 
V, mark not far from the end. (This point is to be the 
zero •poin.t'of ' the ruler. Note that^ the zero^^jpoint is 



V 



not at th^end of tl^e straightedge. In addition to 
bei'ng easier to identify, it avoids the problem^ that 
comers are always getting bent and dog-eared. 



Now ask each child to put his unit segment on the straight- 
edge with one end on the initial mark and to mark the ; 
other end. v ^ ' - - H-v / 



O^heilpiece of the straightedgje is now a' ikne segpien-^^^ • ' 

dk"^' .unit long/ - ^ ^ M^^.r^r , *^'i$W - ' - ^ 

^ .J- . : - ^ : - - -^44 - ■ : i^^^'- -^^ ; 



Now the unft segment cah be laid dovn again, 
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h-— 1 











and again, 



r as often as the length -of the straightedge allows • 
It is now easy to see that the marked' 'fetraightedge . 
shows line segment^ 1 unit long,, or 2- ♦uniijs long, 
etc. J /. 

The straightedge/in'^'its present form can now be* us^d 
for measurim jftne segments as shown beldw, where it 
is seen that the 'length?' of line segment is h 

\mif,& axid tj r^e ^length of line sequent' CD is between" 
h and 5 units. 
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TOese numbeis are foimd by 'counting the ntamber of unit 
segments^ 'The .placing of the straightedge will need 
to Ve emphasized i*e», th^ placing of the origiiial 
maark^at one end point of the line ^segment. ^ - « 
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The next st^ge is to encourage the children to label 
the .marks on the straightedge. The idea is^,to put 3.- 
1 beside^ the mark that was ijiade the first time* the 
unit vas;used, a 2 beside the mark that' "was made the 
^second 'time^ the uiij,t was us^d, and so on. The instrumerft 
then looks like this*^ / ^ 
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Discussion shovtbd produce^he suggestion that the original 
mark be- labeled 0. The instrument is now .complete /and^. 
may properly.be called a ruler.' Indicate, that the^ 
ruler show's part of - a jiumfer liri^«r>. In 'using' it to ' 
me&sul'e line segments /AB and iCD as before, the \ . 
^numbering of the' points pro^yces a simplification. 



A 



"T" 

5^ 



• 1 



c 



D 



5< 



The fact that in- measxiriiig line .segment AB the point 
B is. opposite the k m^^ic .shpws t^at there w^re/ if 
"cSpies of the unit segment between A and B. ,!Ihus*' 
'instead^of looking 'bj^cK dt^ counting the'^segments ^s'^*^*^ .' 
^iks donP^before, the^ length of h tmits can be tewdi ' l \ 



fdi2^ectly* from the_ruler. 



Similarly, on line sign\ent ^*. 



^^C^ ffie point D is betweea the ^ and ^ tmrks 
this showV that the length of line segment- CD is 
between \ and 5 units * ' * 

Practice sho\il(^ be given in measuring with thisj* 
device, but it need not be pushed too hard as the 
mechanics of using the ruler will be developed when 
standard unit^ arfe introduced in a later, book. 



OKlective : To teach telling time/ (eTnj)hasis on hour, • 

half hour. ' ^ , ' ' 

" Vocabulary : Time, hour, minute, o* clock. 

Material^ ; Real ^r educational clock, duplicated 

clock faces to" be glued on paper plates. 

Suggested- Proceqlure ; * ^ 

Hour hand - Child ren>' wall be familiar with expressions^' 
of time which afe a part of %heir daily program. Lead 
the children to discuss reasons- for measwing, Vfecording 
or knowing exact times wijbhin a day. (.V/hen to get up, 
come to school, have lunch, keeg a dental appointment,' 
•watch television, have a music lesson, catch a train, 
airplane, or bus, etc.) If the room clock has^?a 
second hand, have the children notice that its movement" 
' can easily be seen.' Ask. them to look carefully; at the 
^position of the other^nds and see which one of^^the^ 
hands will be in a different position when you ask to 
check the time. ' Wait two jni^nutes (if possible) and 
ask whether tfie long hand or the short hand, has moved. 
Tell the childrerl that the short hahd^is the hour hand 
and that 'it goes' suLl the way abound the clock twice , 
a day. Display^ clock with only .ap hovir hand. Say 
that' this clock haS no minute hand b\;t- that if it were- 
necessary, one could st^qy^the time fairly well anyway. 

Point -^he hour hand exactly, at the ' k and .explain tliat 
when the hour hand points exactly to that spot, it is' ' 
Jour o'clock. ■ • ^ ' * ' 

Move .the hand half-way between th$ h and. the 5 and 
a$k how -far. between the t^o^t is. Explain that we 
would* say it is half -past four. ' 



Rep^^t^with other nimerais on-sj^e- clock face, and lead 
" children to decide whether the n^r hand would sho^^ 
"o'clock'^ or "half-past". • ' 

Have children make their own clock faces. These should 
haS^e only, an hour hand*. The teacher should 'ditto a ; 
-clepk face on whifch ntlmerals are written and the minutes 
</ marked. This face is to he cut out and pasted on a 
paper plate. As the teacher 'names times such as. two 
o'clock^ half -past fiv^^ the children ;place the hour 
iiand in the right place . 



Pupil* s hook^ pages l80 - llSl: Telling Time , 

■ :~ — 

•> Ideas 

, y * Time can "be told hy the hour hand alorie , 

j 

*and can "be read 9.s "o'clock" or "half pa^t" . 
f * ' . / ^ 

Pages 180 - l8i: 

Ask why' 1 o'clock Is the correct answer 
in the saraule,* Ask the children to enter 
the number which tells the nearest hour 
'-oil* half -hour. j ^ 



r 
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' . 7 o'clock ^ half past ^ 




o'docjc \ - ' half past' .// 
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Telling lime 



Write the number that tells the time. 





^ 0' clock 




\ / . half £)ast ' ^: 



■ ^ 



0' clock ^ 




half past ' 




12 





'A/0 


.' 2^ 
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\7 6 





o'clock 



^ half past ' / ' ' 
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^ o'clock 



half past 3 



•3 y < 
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.__ — ^ • ' ' / 

Display a clock with the .minUte hand only. Explain 
that; the- 2.oog hand of a clock goes cotf^letely ^roiand » 
^ every hotir and that it tii^vels^ fjpm one lIHlt^^ mark ' V* 
to another, in one jj|inute, frcmtone numera3^>' to th^. 
in flve*mlnut^. . *' ' ' . . o 

i ■-' ■ . ..' ^ 

Point the minujbe hand to the' IZ and tell the children 

thft whenever the long* hand points 'exactly to the ' 12 

it will be "^cmething o'clo6^"s. Use a piece of paper* 

to cov6r the o ^to 12 sectiqn of ttie clock and ask 

h^ much of the clock can be* segn (half). Move the ^ , 

minute hand slowly to the 6 and show that 'It will , 

have gonei, half way aroxznd, s5 that it will 'be half past 
\ ^ ' - - * ,* ' ^ i 

the time it" shOTed wfien it. was at 12. * ikve children 

> , • • • / 'o'' ~ 

say "sometl^ng' o'clock" or "half -past; something" as 

you .mo^ the hand to - 12 .or 6. ' (if you "v^ish to go^on 

to the quarter hours, lise y^n^astened with^mp^lg^ 

tape to the clock face and proceed as above, movihg' < 

the hand to a <5tiarter past, half past, a quarter >till , 

etc.) . " * ^> 

Show,, that in o^rder to tell time accurately, both dock 
.hands are needed. Point the hour' hand of one clock 
to the 2 and- ^he minute hatid of the* other Ao the^ 12. 
Ask children to tell what time it i4.*** ftave the hour" 
-hBnd half-way to the 3^ and the minute hand to '6 
a^id ask wha:!b 'time it is. ContJ.nue until^he- chij^en . 
seem to hav&,no difficvilty. Then ^proce^^o use the 
clock which, has both har^cjsi Do not go^^ beyond, the "o'clock 
and "half -past"^ times ^t fii'st, 'Pu€ the minute hand on 
the clocks which were inad^ to use' with the ^hour hand 
lesson* , _ ■ " ' ,^ 

' Children/should learn "to 'write both 3 o'clock and' 
'3:00 as names* for the same'^^ime, and half -tpast ' 1 ** 
and 1^30' as names for the same'tinie.» 



Plipills book, T)ages l82-i85: Telling Time 



„ / . • ^ - 

4 ♦ r In telling time more*accurately both the ^ 

f|: • , . ■ - Jiour and minute hand are' used. ^ ^ ^ ^ / 

' .-•Page l82: . ' ' - ' - 

' Children are to fill the blanks. 
Page 183: .• ■ . " - 



' ^ • Children should write the time expressions*^ 

as 2:00, 2:30, etc, on the blanks-. 

. Pages 18I4-185:' • 

. , ExpJ-ain that the minute^ hand- should "^uLmost 

' Z t6^h the outer' edge of the clock, tod, that 

''^f.the hour hand should either touch tWe numeral 

-oic be )ialf-way between two numerals, but not .. 

''/^r- * ^' ' V* too near the outfer edge: j ' 

• . < >^ , < . ^ . . 

. . ^ ' • ' ' ' / * ' V ' ' • ' - 

\ ) Furi^her Activities : f ' . ' . ' " , ' ^ 

* * 1. Some children viU be- able to tell time by the 

7" fiv^ mitiutes^. .Oc^unt the number of minutes which 

.> ^th'e minuf e- hand takes to go around. Poipt out ^ 

\ ' ' - ' 

V ^ * f ^thatvthe time between any two numerals is 5 

• . > minutes 5/ The time needed for the minute hand tp. ' ^ '^'^ ^ ^ 

*go around the cl(Sck fSLie^ starting at 'any numeral 

' ' * , and returning to that numeral is One ^our. . ' ^ 

' « ' ■ ^ -.- 

< ' 2. Set one clock at 3:00 and^ another at ;5: 30. f'-In ^ 

. one hour check the clocks and note that an hour ^ 

- ^ means not , only from 3:00 to but -also from V • ♦ . 

PV. ■• . . ^- . 5:30 .to_ 6:30; . ■ . ''^ , 
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Telling Time* 

Write tlie number that tells the time. 




7 clock • ^ 




,. half past 7 " 




/ Q',clock 




half past /i^L 




. o'clock J 




half past i^^. 




s3 o'clock. 




half past /O 



« I 



/ 182 



» »* 





,^ 8 o'clwk \ ,v ^ - ..half past 6 
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